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With a map. 


THE remark has been made with justice that the Appalachian 
or Alleghany system of mountains, although situated in the 
midst of a civilized, nation is still one of the chains concerning 
which we have the least amount of positive knowledge. This is 
especially true respecting the height of the culminating points of 
different portions of the system. A great number of measure- 
ments, have indeed been made within the last thirty years, for 
the construction of railroads and canals and for other practical 
ek wc but this net-work of surveys, it is easy to understand, 

as included only the basis of the system, and the lowest points 
at which it may be crossed. Everything not connected with 
practical objects has received but little attention. True, a cer- 
tain number of barometrical measurements were made a —_ 
time ago, chiefly in the north; they have not, however, prov 
to be exact when compared with the measurements which I have 
lately made with greater care and under more favorable circum- 
stances. But we must not attribute the rarity and the imper- 
fection of mountain measurements wholly to a want of interest 
in science or to the absolute preponderance of the utilitarian 
spirit which characterizes America. It is due, in a considera- 
ble degree, to the difficulty, which has existed until within a 
very few years, of procuring good instruments, and to the obsta- 
cles, often very great, which the explorer meets in these wild 
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regions. A chain of thirteen hundred miles in length is a vast 
field, especially when it includes mountains covered with inter- 
minable forests, where a footpath rarely guides the traveller’s step, 
and which it is impossible to cross except with a hatchet in the 
hand and with a loss of time and strength often quite dispropor- 
tionate to the results which are obtained. Add to this, that in 
many parts of the system, the journey is to be made in an un- 
known region, without a reliable map, far from a human dwell- 
ing, rarely penetrated by the most hardy hunters. The explorer 
must be ready to march without any trusty guide, and to sleep 
in the open air, exposed to the inclement temperature of the ele- 
vated regions, and obliged to depend for nourishment on the 
food which he can carry with him. In these circumstances the 
danger of perishing from exhaustion is by no means imaginary, 
as I know by experience, 

In a great portion of the Appalachian chain, especially toward 
the south, the lofty forests which crown nearly all the summits, 
and the thick ne Bin literally impenetrable, of Rhododen- 
drons and other evergreens, in which the faint track of the bear 
is often the only assistance of the traveller, are not less serious 
obstacles. The difficulty of obtaining general views enabling one 
to take his bearings in the labyrinth of mountains which cover 
the country, is thus considerably increased; and the favorable 
points of observation which are necessary to determine the posi- 
tion of the peaks which are measured or to be measured, and for 
identifying them in every case are by no means numerous. Be- 
sides all this, if the relative height of different culminating points 
has been determined correctly, there still remains, in order to 
fix their absolute height, the difficulty of determining the alti- 
tude of the points of departure or of the lower stations which 
are often hundreds of miles from the sea coast. 

These various difficulties, or at least some of them, have dimin- 
ished within the last ten years. Excellent barometers are now 
made in America and are within the reach of any willing ob- 
server. The railroad surveys cross all the principal sections and 
furnish a great number of points whose altitude is sufficiently 
determined to serve as a point of departure for measuring the 
summits throughout nearly the whole extent of the system. 
Moreover hypsometrical tables adapted to all the barometrical 
scales, partly compiled and partly computed by the writer, have 
been published by the Smithsonian Institution, and relieve the 
observer of the most tedious and time-consuming portion of his 
task, by reducing the computation of barometrical heights to the 
simplest arithmetical operation. These tables can be found in 
the volume of “Meteorological and Physical Tables” which, by 
the liberality of the Institution, is now accessible to every sci- 
entific man. 
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One of my first labors, on arriving in America, in 1848, was 
to collect all the measurements of the Appalachian system which 
had then been published. Except the elevations determined for 
railroads and canals, nearly all the more remarkable heights 
which had been measured were in New England or New York, 
that is to say, in the White, Green and Adirondack mountains. 
Add to this the secondary heights measured, in considerable 
number, in Maine, New Hampshire and Massachusetts, a few 
points in Pennsylvania and Virginia, and some rather vague 
determinations in North Carolina, by Dr. Mitchell, and we have 
nearly all the hypsometrical wealth then at the service of the geog- 
rapher. Massachusetts, the only state in the Union which has 
had a regular trigonometric survey, furnished besides some geo- 
detic points determined with great accuracy. The same may be 
said of the admirable work of the Coast Survey still progressing 
under the skillful direction of Prof. A. D. Bache; but the points 
geodetically measured are seldom distant from the coast. All 
the other altitudes which were published had been obtained by 
barometric measurement. 

The comparison of these last soon led me to see in the heights 
published by different authors such differences as indicated cither 
a confusion of names, or errors in measurement too consider- 
able to be attributed to the formulas employed in calculating, 
and which could only be attributed to imperfect instruments, or 
to circumstances too unfavorable for the work which was under- 
taken. As for detecting the error, when there was a disagree- 
ment, it was hopeless; for, since most of the authors gave merely 
their results, without the observations from which they were 
deduced, and without describing the instruments employed, or 
the circumstances of the measurement, a discriminating criti- 
cism was impossible. Moreover, the measurements which I had 
occasion to verify were nearly all found to be affected by errors 
more or less considerable. I was therefore led to regard them 
all only as approximations which by no means superseded the 
necessity of new determinations. 

Since 1849, I have devoted my summer excursions to a study 
of the physical configuration of the Appalachian system, and to 
the barometric measurement of those points which were most 
important in the establishment of the laws of its relief. I began 
with the most remarkable culminating groups, namely, the White 
Mountains, where I made four excursions in as many different 
summers, the Green Mountains and the Adirondack. I after- 
wards visited in three excursions the central and southern por- 
tions of Virginia, and the vast group of elevated chains which 
covers the western part of North Carolina, between the bound- 
aries of Tennessee, Georgia and South Carolina, and which 
form, as my observations fully show, the culminating region of 
the whole Appalachian system. 
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I intend to continue these explorations, so far as circumstances 

rmit, in order to collect sufficient facts for forming a just 
idea of the normal proportions of the system in all its parts. 
Meanwhile I present the list of results already obtained, hoping 
that this preliminary publication will afford some interest to sci- 
entific men. At the same time I desire to have it considered as 
a resumé merely of special memoirs in which I shall give the 
original measurements, and shall indicate the details of the work 
and the method employed for deducing these results. It is my 
wish to do my part toward establishing an usage which should 
be invariable among men of science, to give the elements on 
which are based the results, which should be in the common 
treasure of our knowledge. This would furnish to sound criti- 
cism the means of determining their proper value. In this par- 
‘ticular case, however, such details may be more fitly placed 
in the transactions of scientific societies. 

I present the following altitudes with some degree of confi- 
dence. An acquaintance of more than twenty years with the 
barometer, and the thousands of measurements which I have 
made in the Alps and elsewhere, have long ago initiated me into 
the theoretical and practical difficulties of the barometric meth- 
od and of the instrument itself. In all measurements I have 
had a double object. I desired not only to obtain an accurate 
result, but also to perfect the barometric method. I hope I 
have been able to eliminate some errors and uncertainties which 
too commonly affect its working, and tend to throw upon the 
method a degree of distrust which should rather rest upon the 
observers themselves. At another time I may offer some further 
remarks upon this subject. At present I will only add that the 
value of the coéfficients in the formula of Laplace must be slightly 
modified, in accordance with the more recent determinations of 
the physical data which it employs, and that the corrections 
which depend upon the temperature and the hour of the day in 
which the observations are made, deserve a much closer degree 
of attention than has hitherto been accorded to them. 

In the volume of Physical and Meteorological Tables, pub- 
lished by the Smithsonian Institution, 1 have mentioned two 
instances in which my barometric measurements were followed 
the next year by leveling with a spirit level. This occurred in 
the two culminating points of the Appalachian system, Mount 
Washington in the White Mountains of New Hampshire, and the 
summit of the Black Mountains in North Carolina. The received 
height of Mount Washington had previously been 6226 feet. My 
measurements in 1851 gave 6291 feet. The measurements by 
spirit level, by U. A. Godwin, Civil Engineer, in 1852, gave 6285 
feet, and a similar leveling under the direction of the Coast Sur- 
vey in 1853, gave a height of 6298 feet. 
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For the Black Dome of North Carolina, the culminating point of 
the Black Mountains, (lately called also Mitchell’s High Peak, but 
not the former Mount Mitchell,) my measurements in 1856 gave 
6702 feet, or, by adopting the modification of the coéfficient 
just alluded to, 6707 feet. A measurement by spirit level in the 
following year, 1857, by Major J.C. Turner, Civil Eagineer, who 
had my figures in his hand, and who set out from my point of 
departure, gave an altitude of 6711 feet. 

o these coincidences I may add examples still more recent. 
Waynesville, the chief town in Haywood County, North Caroli- 
na, 27 miles from Asheville, being one of my principal stations 
for the measurement of all the culminating region of the Appa- 
lachian System, I determined its altitude with care by a series of 
hourly correspondent observations extending through several 
days, one at Asheville, the other at Warm Springs, thirty-seven 
miles below the French Broad river, near the boundary of Ten- 
nessee, the altitudes of these two points being given by the Sur- 
vey of the Charleston and Cincinnati railroad which follows the 


valley of the French Broad, beyond the mouth of the Swanna- 
noa. The Asheville series, in 1859, gave for the altitude of the 
base of the Waynesville Court House 2756 feet, assuming 2250 
feet for the altitude of the Asheville Court House, according to a 
leveling which I was told had been executed between that point 


and the railroad track near the bridge of the Swannanoa. This 
figure of 2756 feet is that which I published early in July, 1860, 
in an Asheville newspaper. If I adopt the mean of the baromet- 
ric measurements which I made for determining the elevation of 
Asheville, I find it to be 2246 feet, and Waynesville becomes 
2752 feet. The series of 1860, which began at one of the benches 
of the railroad at Warm Springs, and which includes an inter- 
mediate station at linescreek, gives also for Waynesville 2752 
feet. But Col. Robert Love, of Waynesville, informs me that 
the altitude of this same point, as given to him by the Engineers 
of the Western North Carolina railroad, (who had just finished 
the location of that road,) was also 2752 feet. 

I owe to the courtesy of Mr. Presstman, chief assistant of Maj. 
Jas. C. Turner, Chief Engineer of the road, a communication of 
the altitude of two other points also included in the list of pub- 
lished elevations, already mentioned, to wit, the summit of the 
route which crosses the Balsam chain at the upper end of Scott's 
creek, and the confluence of this creek with the Tuckaseege, 
twenty miles from Waynesville. In both cases, the railroad lev- 
elings agreed within a yard with the barometric measurements, 
these last being the highest. 

These measurements, entirely independent, and proceedin 
from the same given points, present an argument which is wel 
fitted to inspire confidence in barometric results obtained with 
fitting precautions. 
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I scarcely need to add that I cannot pretend to guarantee a 
similar degree of accuracy in the greater number of heights 
measured which rest upon a single observation. All those who 
are acquainted with the hypsometric method fully know that, 
in the determinations obtained, either by the theodolite, or by 
the barometer, accuracy is only secured by repetitions so numer- 
ous as to permit the elimination of accidental errors incident to 
the variable state of the atmosphere. I may say, however, that I 
have taken especial precautions to avoid the two principal causes 
of error in barometric measurements; namely, the unequal va- 
riation, both in time and quantity, of the atmospheric pressure 
in the corresponding barometers, and again, the errors in the de- 
termination of the true mean temperature of the air, at the hour 
of observation, whether by day or by night. To prevent the 
first I have taken a special care to locate the corresponding ba- 
rometers at stations generally distant much less than twenty, and 
rarely exceeding thirty miles from the points measured. As to 
the second, when it was not possible to eliminate the errors due 
to the temperature of the air, by combining observations taken 
both by day and by night to produce a compensation, I have re- 
sorted to the aid of tables formed from a great number of ex- 
periments to be mentioned hereafter. 

That which induces me to believe that the results resting on 
a single observation also deserve a good degree of confidence is 
that having had occasion to repeat the measurement of a great 
number of points previously determined by careful observations, 
both in the Black mountains and in the county of Haywood, in 
different years and under different conditions of the atmosphere, 
the new results did not differ from those previously obtained by 
more than one to three yards. When the height of a mountain 
is known within these limits of approximation the claims of 
physical geography may be regarded as satisfied. 

he barometers which I have employed in these different 
measurements are a series of Fortin barometers, modified by 
Deleros, and manufactured by Ernst, at Paris. These instru- 
ments, with the exception of one which is my own property, 
have been imported by myself under the authority of the tmnith. 
sonian Institution, for the purpose of determining by direct com- 
parison, the relation between the standard barometer of the ob- 
servatory at Paris, and the standard barometer intended for the 
Institution. They have been kindly left at my disposal by the 
Secretary, for the prosecution of these hypsometrical researches. 

These instruments have been compared with the utmost care, 
not only before and after each excursion, but also during the pro- 
gress of each, whenever there has been an opportunity. The 
corresponding observations have always been made with one or 
the chee of the barometers thus compared, and their relative 


corrections, resulting from the equations thus established, have 
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always been applied in the calculations. A long familiarity with 
Gay Lussac’s syphon barometer, with Bunten’s improvement, as 
well as with Fortin’s cistern barometer, modified oy Ernst, has 
convinced me that the latter is to be preferred, notwithstanding 
its weight and its greater length, if the utmost accuracy compat- 
ible with the method is to be sought. The variations of capil- 
lary attraction, and the soiling of the tube of the short branch of 
the syphon by the oxyd of mercury in the Bunten barometer 
are serious inconveniences. The impossibility of repairing such 
barometers in case they are injured in travelling, is a still more 
serious difficulty. I carry with each of my Fortin barometers, 
two extra tubes and a bottle of purified mercury which enable 
me in case of accident to reconstruct my barometer in two hours 
time, even in the depths of the wildest forest. This advantage is 
of the utmost value in America where every explorer must trust 
to himself and his own resources, unless he is willing to be con- 
stantly deprived of his instruments. It is difficult for me to 
think coolly of so many scientific expeditions, sent at great ex- 
pense into unexplored countries, in which observations, even if 
made with an inferior instrument, would have had great value, 
but in which all barometric measurements became impossible 
by the fracture of the instrument at the outset of the journey. 
Such an excuse, under the ordinary circumstances, of an official 
expedition, is quite inadmissible. 

Such were the considerations which led me to introduce in this 
country and especially recommend the modified Fortin barome- 
ter, when in 1849, 50, 51, I was charged with establishing, in 
the states of New York and Massachusetts, fifty meteorological 
stations under the scientific direction of the Smithsonian Institu- 
tion. Acting in its behalf I superintended the construction of 
a series of meteorological instruments of which the manufacture 
was entrusted to a skillful optician, Mr. James Green, of New 
York, and which are now extensively employed throughout the 
United States, under the name of the Smithsonian Meteorologi- 
eal Instruments. I especially endeavored to render these instru- 
ments strong, simple and adjustable. By the latter phrase, I 
mean that their construction allows them to be regulated by a 
standard instrument so as to eliminate the error of zero in the 
thermometer, and in the barometer the total error due to capilla- 
rity and to the peculiarities in the construction of each instru- 
ment, so that they will all give immediately absolute values con- 
formed to the same standard, and consequently comparable with 
one another. In the thermometer it is enough to suspend the 
tube to the scale by means of a screw, which permits the tube to 
be moved along the scale until the zero of the mercury coincides 
with that of the scale. In the barometer I obtain this result 
by means of a moveable scale which slides upon the brass casing 
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of the barometric tube and which is so placed as to make its in- 
dications accord with those of the normal barometer. A line 
traced on the fixed scale marks the natural height of the column 
of mercury and makes apparent the value of the applied cor- 
rection. 

Each instrument made by Green, bearing a fixed number, and 
having been carefully compared with the standard (such, at least 
is the direction given) its indications may be immediately com- 
pared with those of any other of the same maker. This adjust- 
ment is evidently important for stationary observations, for it 
dispenses with the task of reducing by an applied correction each 
series of observations to a Pres scale. For travelling observ- 
ers and for the measurements of heights the scale of adjustments 
becomes of no account since it is enough to compare carefully 
with one another, the barometers which are employed, and to 
determine their equations, which otherwise are liable to vary and 
ought to be constantly observed anew. It is consequently better 
to dispense with the moveable scale, which may be disarranged 
by the accidents incident to a journey. 

After many different experiments, and at the suggestion of Mr. 
Green, the cistern was modified, and instead of the two parts of 
the cistern screwing upon each other, a system which occasioned 
frequent leakage of the mercury, a means of closure by planes of 
contact was substituted, which not only make leakage impossible, 
but permit the opening and dismounting of all the parts of the 
cistern at any time, with the itmost ease. This construction is 
not only stronger, but it greatly facilitates the cleansing of the 
mercury, which it is well to attend to frequently. Finally it dis- 
penses with cement and as the cistern is of injected box wood, 
the evil effects of extreme temperatures and of extreme moisture 
and dryness are avoided. Barometers of this construction are 
now in use throughout America, having been substituted for 
those of Bunten in the army meteorological stations, and having 
been employed in the numerous expeditions of the Pacific rail- 
road surveys. I accordingly consider the introduction of these 
instruments at an epoch, when for various reasons, scientific re- 
searches were so rapidly increasing in America, as a very fortu- 
nate circumstance in enhancing the value of these same observa- 
tions; for I may add that previous to this epoch, with the ex- 
ception of a very few instruments imported from Europe, I 
scarcely found in the hands of the observers in this country a 
single Lommenee which had a scientific value. 


he preceding details will not be void of interest to those who 
have occasion to make use of the observations recently made in 
America in official and other explorations. As for my own ob- 
servations | would mention that they have been constantly ac- 
companied by corresponding observations made by my young 
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friends who have attended me in the various excursions, and 
who have studied under my direction the use of the barometer. 
I ought particularly to mention Mr. Ernest Sandoz, who has been 
with me in nearly all my excursions, and Mr. Emile Grand 
Pierre, who was my companion during three summers. I have 
also received the kind assistance,of Dr. Bache, the Superintend- 
ant of the Coast Survey, who caused a series of corresponding 
observations for the measurement of Mt. Washington in 1851, 
to be made by two of his assistants, Messrs. Edward Goodfellow 
and B. West. 

I would also mention Dr. Algernon Coolidge, who accompa- 
nied me to the Green Mountains, and to whom I owe, in addi- 
tion to corresponding observations, the measurement of the 
Camel Hump. My young friends, Alexander Agassiz, Edward 
Rutledge, and Herbert Torrey, have given me active codperation 
in the White Mountains. To my friend and fellow traveller in 
the Black Mountains, Rev. W. H. Green, of Princeton, I owe a 
number of corresponding barometric observations, and likewise 
a number to Prof. W. C. Kerr, of Davidson College, and to Mr. 
W. A. Benners, of Waynesville. 

The corresponding observations, made by my companions in 
travel, were taken hour by honr, and sometimes even once every 
quarter of an hour, so as to allow the construction of a complete 
barometric curve which represents with great exactness the state 
of the barometer for any hour of the day, and renders the error 
of interpolation almost nall. 

For the purpose of distinguishing accurately the relative posi- 
tion of the regions explored, it may be well to describe the gen- 
eral structure of the system of mountains to which they belong. 

The upheavals of ancient rocks which constitute this well con- 
nected meer structure, for which, as a whole, it is proper to 
retain the common name of the ba a system, extend in 
an undulating line thirteen hundred miles in a mean direction of 
N.E. to S.W., from the promontory of Gaspé upon the Gulf of 
St. Lawrence to Alabama, where the terminal chains sink down 
and are lost in the recent and almost horizontal strata of the 
cretaceous and tertiary formations which cover the greater por- 
tion of the surface of this state. This long range of elevations 
is composed of a considerable number of chains, sensibly parallel 
to each other, occupying more particularly the eastern part which 
faces the ocean, and of an extended plateau which prevails to- 
wards the west and northwest and descends gradually towards 
the inland valleys of the St. Lawrence, the lakes Erie and On- 
tario and the Ohio river. 

The base on which this large belt of mountains rests, and 
which may be considered as bounded by the Atlantic Ocean on 
one side and by the Ohio and St. Lawrence rivers on the other, 
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is formed, in the east, by a plain slightly inclined towards the 
Atlantic. The width of that plain, in New England, does not 
vary much from fifty miles. Near the mouth of the Hudson, 
however, in New Jersey, it nearly disappears, but gradually in- 
creases towards the south to a width of over two hundred miles. 
Its elevation above the sea, at the foot of the mountains, is in 
New England, from 300 to 500 feet. From the neighborhood 
of the bay of New York, where it is nearly on a level with the 
ocean, it rises gradually towards the south to an altitude of over 
1000 feet. On the west the table-lands which border upon the. 
Ohio River, and which may be considered as the general base of 
the system, preserve a mass-elevation of a thousand feet or more, 
in the thickness of which the river-bed is scooped out to the 
depth of from 400 to 600 feet, thus reducing the altitude of the 
Ohio River full one-half from that of the surrounding lands. 
The vast belt of the Appalachian highlands forms the mar- 
inal barrier of the American continent on the Atlantic side, and 
Somutess the general direction of the coast line, which in gen- 
eral, runs parallel to the inflections of its chains with remarkable 
regularity. This system, composed of a series of corrugations 
tolerably uniform, does not, like the Alps, or the other great 
systems of fracture, have a central or main axis, to which the 
secondary chains are subordinated. But it is properly compared 
to the system of the Jura, for it is composed like that of a series 
of long folds, or chains, which run parallel to each other, often 
with great regularity. In the same part of the system the gen- 
eral height of the chains is sensibly equal and their summits 
show neither many nor deep notches. In the middle region, es- 
pecially in Pennsylvania and New Jersey, they present the ap- 
rance of long and continuous walls, the blue summits of which 
trace along the horizon a uniform line seldom varied by any 
aks or crags. In the extreme northern and southern portions, 
owever, this character is considerably modified. There the sys- 
tem loses very much of its uniformity and its physical structure 
becomes far more complicated ; the form of simple parallel ridges 
almost entirely disappears. 
There is one feature of the Appalachian system which distin- 
ishes it from the ranges of the y ura; it is the well marked divis- 
lon into two longitudinal zones of elevation, one turned towards 
the shores of the Atlantic, in which the form of parallel chains 
just spoken of predominates, and the other turned towards the 
interior, which is composed of elevated and continuous plateaus, 
pence». ‘expan the summit of their eastern escarpment, in the 
centre of the system, in gentle stages towards the basins of the 
lakes and the valley of the Ohio. Occasionally m‘nor chains, ver 
little elevated from their base, wrinkle the surface of the table 
lands. Their parallelism with those of the eastern mountainous 
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zone shows that they are but the last undulations due to the ac- 
tion of the same forces which have upheaved and folded that 
region, and which have raised at the same time, the mass of these 
more uniform plateaus. Thus when from any point we traverse 
the Appalachian system from the Atlantic, we encounter first a 
plain more and more undulated and gradually ascending to the 
foot of the mountains; then a mountainous zone with its ranges 
parallel and its valleys longitudinal; at length a third zone of 
uniform plateaus slightly inclined towards the northwest, and 
cut with deep transverse valleys. 

Ancther feature not less conspicuous characterizes the region 
of corrugations properly so-called. This is a large central val- 
Jey which passes through the entire system from north to south, 
forming, as it were, a negative axis through its entire length. 
This is what Mr. Rogers calls the Great Appalachian valley. 
At the north it is occupied by lake Champlain and the Hudson 
river; in Pennsylvania it bears the name of Kittatinny or 
Cumberland valley. In Virginia it is the Great valley; more 
to the south it is called the valley of East Tennessee. At the 
northeast and at the centre its average breadth is fifteen miles; 
it contracts in breadth towards the south, in Virginia, but 
reaches its greatest dimensions in Tennessee where it measures 
from fifty to sixty miles in breadth. The chain, more or less 
compound, which borders this great valley towards the southeast 
is the more continuous and extends without any great interrup- 
tion from Vermont to Alabama. In Vermont it bears the name 
of Green Mountains, which it retains to the borders of New 
York; in the latter State it becomes the Highlands; in Pennsyt- 
vania the South Mountains; in Virginia the Blue Ridge; in 
North Carolina and Tennessee the Iron, Smoky, and Unaka 
Mountains. On the northwest of the great valley between the 
latter and the borders of the plateau parallel there extends a 
middle zone of chains separated by narrow valleys, the more 
continuous of which is the range which bounds the central valley. 
This zone has a variable breadth in different parts of the system, 
and the number of chains which compose it is by no means uni- 
form throughout. 

Although these features are common to the Appalachian sys- 
tem throughout its entire length, nevertheless it may be divided 
from north to south into three divisions which present very re- 
markable differences of structure. Passing the eye over the phys- 
ical chart which accompanies this article we at once distinguish 
in the longitudinal extent of the Appalachian system two prin- 
cipal curvatures, the one at the north from Gaspé to New York, 
the concavity of which is turned towards the southeast; the other 
at the centre, from the Hudson to New River in Virginia, with 
its concavity also towards the southeast; the third from New 
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River to the southwest extremity of the system, the direction of 
which is nearly straight or forming a gentle curve concave to- 
wards the northwest. These tiree divisions, diminishing in ex- 
tent, from the north to the south, are wel] marked, at the north, 
by the deep valleys of the Mohawk and the Hudson, which 
break through the Appalachian system to its base and across its 
entire breadth; at the south, by the New River whose deep val- 
ley with vertical walls also separates regions whose orographic 
characters present remarkable differences. 

The northern division is much the most isolated; it is geolog- 
icaliv the most ancient, since its upheavals appear coevai with 
the Silurian and Devonian epochs, and are thus much anterior 
to the rest of the system, which only emerged after the deposit 
of the carboniferous rocks which it has elevated. Four hundred 
feet more of water would separate all the vast territory of the 
northern division from the American continent. One hundred 
and forty feet would convert into an island all New England 
and the British possessions as far as Gaspé; for the bottom of 
the valley occupied by Lake Champlain and the Hudson does 
not in any part enti thie level. 

I distinguish in this northern portion three physical regions ; 
Ist, the triangular plateau of the Adirondack, with its mountain 
chains more or less parallel, between Lake Champlain and the 
St. Lawrence, Lake Ontario and the Mohawk: 2nd, New Eng- 
land, with the two swells of land separated by the deep valley 
of the Connecticut, and forming the base of the Green and White 
mountains: 8rd, the northern region, with the prolongation, to- 
wards the northeast, of the same features of relief, from the 
source of the Connecticut through Maine into Canada and New 
Brunswick to the promontory of Gaspé and the bay of Chaleurs. 

The middle or central division extends in length about 450 
miles. The eastern region, or region of folded chains, at first 
very narrow about New York, presents towards the centre, in 
Pennsylvania, its greatest breadth which again diminishes to- 
wards the south. It is composed of a considerable number of 
chains much curved towards the west, and remarkable for their 
regularity, their parallelism, their abrupt acclivities, the almost 
complete uniformity of their summits, and their moderate eleva- 
tion, both relative and absoiute, which varies from 800 and 1500 
to 2500 feet. The chains, however, increase in elevation towards 
the south, while they become more numerous and more indented. 
In the Peaks of Otter, in Virginia, thev attain to 4000 feet. 

The western region, or the region of plateaus, is quite narrow 
in the southern part, but acquires towards the north the greatest 
breadth which it attains in any part of the Appalachian system. 
Its high terraces oceupy all the State of New York south of the 
Mohawk, and a considerable part of Pennsylvania and culminate 
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in the plateaus in the neighborhood of Lake Erie, where the mean 
altitude of the plateau reaches 2000 feet, the valleys preserving 
a height of 1500 fect while the hills reach 2600 feet. 

This tableland forms a remarkable water-shed from which the 
waters descend by the Susquehanna into the valley of the Chesa- 
peake and the Atlantic ocean, by the Genesee and St. Lawrence 
to the same ocean, and by the Alleghany and Ohio to the Gulf of 
Mexico. The Susquehanna thus starts from Lake Erie at the 
extreme western border of the plateau, and runs across all the 
Appalachian system and its mountain ranges to its eastern base. 
More to the southward the eastern escarpment of the plateau 
divides, as far as the sources of the Potemac, the waters of the 
Atlantic coast from those of the Gulf of Mexico. It is the same 
escarpment which bears the local name cf Alleghany Mountain, 
a name which continues to be applied, south of the waters of 
the Potomac, to the dividing ridge along the sources of the va- 
rious branches of James liiver, and even to the irregular hiils 
which form a water-shed between the waters of the upper Ro- 
anoke and New River, across the Great Valley, near Christians 
burg. Through all this middle region the name of Blue Ridge 
is applied to the main eastern chain which separates the Great 
valley from the Atlantic slope, and which is cut by all the 
rivers which flow out of it. 

The southern division, from New River to the extremity of 
the system, is much the most remarkable for the diversity of its 
physical structure and its general altitude. Even the base upon 
which the mountains repose is considerably elevated. Although 
the elevation of the Atlantic plain at the eastern base of the 
mountains is only LOO to 300 feet in Pennsylvania, and 500 in 
Virginia near James river, it is 1000 to 1200 feet in the region 
of the sources of the Catawba. In the interior of the mountain 
region the deepest valleys retain an altitude of 2000 to 2700 feet. 

From the dividing line in the neighborhood of Christiansburg 
and the great bend of New River the orographic and hydro- 
graphic relations undergo a considerable modification, The di- 
rection of the principal parts of the system is also somewhat 
changed. The main chain which borders the Great valley on 
the east, and which more to the north, under the name of the 
Blue Ridge, separates it from the Atlantic plain, gradually de- 
Viates towards the southwest. A new chain detached on the 
east, and curving a little more to the south, takes now the name 
of Blue Ridge. It is this lofty chain, the altitude of which, in 
its more elevated groups, attains gradually to 5000 and 5200 feet, 
which divides in its turn the waters running to the Atlantic from 
those of the Mississippi. The line of separation, of the eastern 
and western waters, which, to this point, follows either the cen- 
tral chain of the Alleghanies, or the western berder of the table- 
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land region, passes now suddenly to the eastern chain, upon the 
very border of the Atlantic plain. The reason is that the terrace 
which forms the base of the chains, and the slope of which 
usually determines the general direction of the water courses, 
attains here its greatest elevation, and descends gradually to- 
wards the northwest. The base of the interior chain which runs 
alongside the Great valley is thus depressed to a lower level, and 
though the chain itself has an absolute elevation greater than 
that of the Blue Ridge, the rivers which descend from the sum- 
mits of this last, flow to the northwest towards the great central 
valley which they only reach, in southern Virginia and North 
Carolina, by first passing across the high chain of the Unaka and 
Smoky mountains through gaps of 3000 or 4000 feet in depth. 

This southern division thus presents from southeast to north- 
west three regions very distinct. 

The first is the high mountainous region comprised between 
the Blue Ridge and the great chain of the Iron, Smoky, and 
Unaka mountains which separate North Carolina from Tennes- 
see. It commences at the bifurcation of the two chains in Vir- 
ginia, where it forms, at first, a valley of only ten to fifteen miles 
in breadth, in the southern part of which flows New River; it 
then enlarges and extends across North Carolina and into Geor- 
gia, in length more than 180 miles, varying in breadth from 
twenty to fifty miles. The eastern chain, or Blue Ridge, the 
principal water-shed, is composed of many fragments scarcely 
connected into a continuous and regular chain. Its direction fre- 
quently changes and forms many large curves. Its height is 
equally irregular. Some, groups elevated from 5000 feet and 
more, are separated by long intervals of depression in which 
are found gaps whose height is 2200 to 3700 feet, often but 
little above the height of the interior valleys themselves with 
which they are connected. The interior, or western chain, is 
much more continuous, more elevated, more regular in its direc- 
tion and height, and increases very uniformly from 5000 to | 
nearly 6700 feet. ‘ 

The area comprised between these two main chains, from 
the sources of the New River and the Watauga, in the vicinity 
of the Grandfather Mountain, to the southern extremity of the 
system, is divided by transverse chains into many basins, at the 
bottom of each one of which runs one of those mountain tribu- 
taries of the Tennessee, which by the abundance of their waters 
merit the name of the true sources of that noble river. 

Between the basin of the Watauga and that of the Nolechucky 
rises the lofty chain of the Roan and Big Yellow mountains. 
The northwest branch of the Black mountain and its continua- 
tion as fur as the Bald mountain separate the basin of the Nole- 
chucky from that of the French Broad river. Between the lat- 
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ter and the Big Pigeon river stretches the long chain of the Pis- 
gah and the New Found mountains. Further to the south the 
elevated chain of the Great Balsam mountains separates the ba- 
sins of the Big Pigeon and the Tuckasegee; next comes the chain 
of the Cowee mountains between the latter river and the Little 
Tennessee. Finally the double chain of the Nantihala and Val- 
ley River mountains separates the two great basins of the Little 
Tennessee and the Hiwassee. The bottom of these basins pre- 
serves in the middle, an altitude of from 2000 to 2700 feet. The 
height of these transverse chains is greater than that of the Blue 
Ridge, for they are from 5000 to 6000 feet and upwards; and 
the gaps which cross them are as high, and often higher than 
those of the Blue Ridge. In these interior basins are also found 
groups more or less isolated, like that of the Black mountains, 
which, with the Smoky mountains, present the most elevated 
poiats of the system. 

Here then through an extent of more than 150 miles, the mean 
height of the valley from which the mountains rise is more than 
2000 feet; the mountains which reach 6000 feet are counted 
by scores, and the loftiest peaks rise to 6700 feet; while at the 
north, in the group of the White mountains, the base is scarcely 
1000 feet, the gaps 2000 feet, and Mount Washington, the only 
one which rises above 6000 feet, is still 400 feet below the height 
of the Black Dome of the Black Mountains. Here then in all re- 
spects is the culminating region of the vast Appalachian system. 

It is worthy of notice that in the Appalachian, as in many other 
systems of mountains, the culminating points are situated, nei- 
ther near the middle, nor in the neighborhood of what may be 
called its central axis, which is here the Great valley, but near 
the northern and southern extremities, and on the eastern side, 
almost outside of the system. These culminating regions seem 
almost exceptions to the normal structure of the system. The 
high mountainous region of North Carolina which has just been 
described is, from the bifurcation of the Blue Ridge near the 
great bend of the New River, an additional fold which attaches 
itself on the east along the principal chain which bounds the 
Great Valley, just as the swell, which runs along the east of the 
Connecticut River, upon which the group of the White moun- 
tains is situated, is an additional fold attaching itself to the east 
of the normal chain of the Green mountains. 

The second region of this southern division is the continuation 
of the Great Central Valley which is divided by a general swell 
of the land about the sources of the Holston, into two distinct 
basins, the one in Virginia, narrower and more elevated, which 
in the basin of the New River, rises gradually towards the south 
from an elevation of 1600 feet to 2600 feet; the other in Ten- 
hessee, where the valley widens to nearly sixty miles between 
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the Smoky mountains and the Cumberland mountains, but 
where it has a mean elevation of not more than about 1000 fect, 
that is, only one-half of the height of the neighboring valleys 
in the mountainous region of Nurth Carolina. 

The third region is that of the plateaus which, in Tennessee, are 
reduced to a table land about thirty or forty miles wide, called 
the Cumberland mountains on account of the abrupt edges which 
it presents upon the east and the west, and which = to it the 
appearance of a mountain chain. Further north, in Virginia, the 
plateaus expand and fill a vast area to the west of the Clinch and 
the Cumberland mountains and extend over a part of Kentucky, 
the central portion of which, near Lexington, preserves an alti- 
tude of more than 1000 feet. 

The rapid sketch here given shows that in a hypsometrical, as 
well as from a geological, point of view, and even to a certain 
extent from its physical structure, the Appalachian system seem- 
ed to be divided into two sections of nearly equal extent; a 
northern section, which is geoiogically more ancient, comprehend- 
ing the northern division from the mouth of the Iludson to 
Gaspé; and a southern section, which is more modern, comprising 
the central and southern divisions, which are bound together b 
more than one characteristic common to both. ‘The separation 1s 
distinguished by a remarkable general depression of all the alti- 
tudes of the eastern zone, or parallel mountain chains, a depres- 
sion which attains its lowest point in New Jersey in the parallel 
of New York City. 

Passing from this region, where the Blue Ridge and the Kitta- 
tinny mountains are but little more than 800 or 1000 feet high, 
and the Great valley 50 to 150 feet, the altitude in the northern 
section increases rapidly, but regularly, towards the northeast, 
where, almost in the same parallel, lat. 44° N., we find the cul- 
minating points at Mount Washington 6283 feet high in the 
White Mountains, Mount Manstield 4430 feet in the Green Moun- 
tains, and Mount Tahawus or Mount Marcy 5789 feet, in the 
Adirondack group. Further north the Adirondack group ter- 
minates, and the Green Mountains lose somewhat of their conti- 
nuity, but show here and there, as far as Gaspé, scattered groups 
of mountains which still preserve an elevation of 3000 or 4000 
feet. 

In the southern section the altitude increases from the north- 
east to the southwest with the same regularity but less rapidly, 
and it is only towards the extremity of the system in North 
Carolina that they attain their maximum elevation in the Black 
Mountains 6700 feet, and the Smoky Mountains 6660 feet. Here, 
as at the north, beyond the culminating points the general alti- 
tude is but little diminished until we arrive almost to the ter- 
mination of the mountains. 
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The following figures demonstrate the law which I have an- 
nounced above: 

Upon the ridge which borders the Connecticut river on the 
east and where the elevation gradually increases from the sea 
coast until it reaches in Connecticut 1000 feet, in Massachusetts 
1100 feet, and in New Hampshire 1600 feet at the sources of the 
Connecticut river, we meet with a series of mountains more or 
less isolated, which appear to have no other relation to each other 
than that they are placed on a common base. 

The most remarkable of these, proceeding from the south to- 
wards the north are the following: 


Mount Wachusett, in Massachusetts, - - 2018 feet high.* 
“ 


Grand Monadnock, in New Hampshire, + 3718 
4790 “ « 


Lafayette Mount, Group of - + § 5290 “* 
Mount Washington, { White Mountains, - 7 6288 “ « 


In the double chain of Green Mountains are the following re- 
markable peaks gradually increasing in height from the neon. § to 
the north : 


North Beacon, in the Highlands of the Hudson, 1471 feet high. 
Bald Peak, in Massachusetts, - - 2624* 
Greylock, or Saddle Mount, in Massachusetts, 3505* 

uinox Mount, in Vermont, - - - - 3872 
Mansfield Mountain, “ - - - - 4430 


North Beacon was probably measured by Capt. Partridge, the 
others were measured by myself. 

In the Adirondack group I have cited only the most elevated 
point, Mount Tahawus or Mount Marcy, which is the only one of 
the great peaks which I have as yet measured. I found its height 
5379 feet. This height differs from that of Redfield given in the 
Geology of the State of New York, (5467 feet), and from that of 
Prof. 1’. Benedict, (5341 feet). But it is to be remarked that 
the heights given by the first are all too great by reason of the 
defective nature of the instrument employed, as I have had oc- 
casion to convince myself; and also that Prof. Benedict, although 
provided with a Bunten barometer, was only able to make use 
of corresponding observations made at a considerable distance. 
From Tahawus the height of the peaks diminishes both towards 
the north and towards the south and the chains dwindle away 
before they reach Lake Champlain or thy Mohawk River. 

In the southern part the law of gradual increase is still more 
regular. It can also be exhibited at the exterior base of the 
mountains, along the Great valley, and in the principal chains 

* Geodetic points in the triangulation of Massachusetts. 
4m. Jour. Sct.—Szconp Serms, Vou. XXXI, No. 92.—Marca, 1861. 
23 
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which border it. I have already said that the interior border of 
the Atlantic plain rises gradually from 50 to 1200 feet, from. 
New Jersey to the upper region of the Catawba, near Morganton. 

The grade of the railroads gives us in the Great valley a series 
of significant points: 


The Great valley at Easton, on the Delaware in Penn., 
near the Schuylkill, Penn., 
“ at Harrisburg, on the Susquehanna, 
at Chambersburg, Penn., 
“ near Staunton, south fork of Shenandoah, in 
Central Virginia, 
. at Salem, in the upper valley of the Roa- 
noke, 
“ Newbern in the valley of New River, 
Mt. Airy Ridge, highest point near the sources 
of the Holston, 
Abingdon, in Southern Virginia, 
Bristol, on the N. boundary of Tennessee, 
Greenville, Tennessee,* 
Knoxville, 
Chattanooga, “ 


The principal chain along the eastern border of the Great 
valley under the name of Blue Ridge, Iron, Smoky and Unaka 


Mountains, presents in the same manner an increasing altitude. 


Blue Ridge in New Jersey about 1000 to - 1500 feet. 
Peaks of Otter in Virginia, the highest, — - - - 3993 
White Top, on the of N Carolina, 

and Tennessee, - 5530 
Bald Mountain, west of the Black Saati, - - 6550 
Smoky Dome, Clingman’s Mountain, culminating point in 

the chain of the Smoky Mountains, - - 6660 
Thunderhead, in Smoky Mountains, : - - - 5520 
Great Bald, highest peak, in Smoky memati, near the 

cut of "Tennessee River, - - 4722 
Hangover, highest peak of the Unaka Mountains, about 5600 
Great Frog Mountain in Tennessee, nignet pak near the 

south end of the System. - - 4226 


The chain which from Christiansburg takes the name of Blue 
Ridge and forms the barrier which separates the waters along 
the Atlantic plain does not appear to exceed the altitude of 4500 
feet in Virginia. This is only an estimate, for I have made no 
measurements in this portion of the Blue Ridge. In North Car- 
olina the culminating i are much higher, but more to the 
south they gradually decrease as far as Georgia. 


* I am indebted to Prof. Jas. M. Safford, State Geologist of Tennessee, for a state- 
ment of the altitudes on the railroads through this State. 


| 165 ft. 
250 “ 
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600 * 

1261 “ 

1014 * 

2065 “ 

2595 “ 

: 2071 “ 
1678 “ 

1581 “ 

898 
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Grandfather Mountain, at the sources of the Yadkin and 
Watauga rivers, measures - - = + feet. 
The High Pinnacle, which touches the Black Mountain, 5699 “ 
Great Hogback, at the sources of the Tuckasegee, - - 4792 
White-Side, near the sources of the Chatooga, - - 4931 “ 
Mud Creek Bald, near the head of Little Tennessee, Georgia, 4705 “ 
Tray Mountain, in Georgia, at the sources of Hjwassee 
River, - - - - - - 4426 “ 
T’urthermore the transverse chains, which in North Carolina 
unite the two principal chains, and the interior isolated groups 
in which the highest summits are found, present altitudes in- 
creasing as they proceed, culminating, however, more towards 
the north. 
Roan Mountain, High Knob, which joins the Iron moun- 
tain chain on the east, - - - - - 6306 feet. 
Black Dome, or Mitchell's High Peak, the culminating 
point of the Appalachian System, - -~— - 6707 “ 
Richland Balsam, in Big Pigeon Valley, 
Amos Plott’s Balsam, in Tuckasegee valley, - - 6278 “ 
Yellow Mountain, Cowee Chain, between the Tuckasegee 
and Little Tennessee valleys, - . - - 5108 
Standing Indian, highest point in the Nantihala chain, 5518 “ 
Fodders’ Bald, in Hiwassee valley, Georgia, - . 4821 “ 
The law of general increase of altitude towards the southwest 
in all parts of the Appalachian system, is thus fully established ; 
but it is to be remarked that the different elements of which it 
is composed do not arrive to their maximum of altitude in the 
same locality nor in the same latitude. The bottom of the Great 
valley reaches its greatest elevation near the sources of the Hol- 
ston, at about 87° N. lat. The mass elevation, or terre-plein, 
culminates in the vicinity of Grandfather and Big Yellow moun- 
tains. The isolated groups and intermediate chains, culminate 
in the Black mountains, a little south of 36° N. lat., although, in 
this region, the principal chains on the two sides do nowhere rise 
to 6000 feet; while these last, the Blue Ridge and the Smoky 
Mountains, reach their greatest mean and absolute height at the 
north of 35° N. lat., between the valleys of the French Broad and 
Little Tennessee, in the northern part of Haywood and Jackson 
counties. Although the high peaks of the Smoky mountains 
are some fifty fect lower than the isolated and almost exceptional 
group of the Black mountains, by their number, their magnitude, 
the continuity and general elevation of the chains, and of the 
base upon which they repose, they are like a massive and high 
citadel which is ae the culminating region of all the Appa- 
lachian system. 
To complete this brief review I ought to add that this increas- 
ing altitude towards the south which is so well marked in the 
mountain zone of the Alleghanies, is scarcely observed in the 
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zone of the plateaus. <A transverse section from New York to 
Lake Erie shows that the depression of the system does not ex- 
tend to the western zone which preserves in appearance a height 
very nearly uniform, from the plateau of Adirondack in the 
State of New York as far as to the Cumberland mountains in 
Tennessee. There is here no well marked region of subsidence 
as in the eastern zone, but only a tendency to it which is slightly 
manifested upon a line between the maximum of eastern depres- 
sion and Pittsburg. It is towards that central line of depression 
that the Alleghany and Monongahela rivers flow from opposite 
directions, thus proving the existence of inclined planes which 
meet about Pittsburg, forming a sort of shallow trough. North 
of this line the plateaus rise to the sources of the Alleghany and 
Susquehanna rivers, where, as was said above, they reach an al- 
titude of over two thousand feet; still keeping, further north, 
on the table-land of Adirondack a mean elevation of 1500 and 
1600 feet. ‘Towards the south also the plateaus rise to the sources 
of the Monongahela. In Virginia and Tennessee they appear 
to reach 2000 or 2500 feet, at least near the mountains, but the 
measurements which I possess are too few in number and too 
uncertain to allow me to speak with certainty on this subject. 
This remarkable depression of the Appalachian system in 
the region noticed, of which the bay of New York is the cen- 
ter, causes a great part of the continental plains, which form 
the natural base of the mountain folds, to disappear under 
the waters of the ocean. The waters of the tide thus come to 
bathe the very base of the mountains, and the region of plains 
fades away on the frontiers of New Jersey aud New York, while 
towards the south the emerged portion enlarges gradually as 
it rises according to the law of gradual increase indicated above, 
so that it reaches a breadth of more than 200 miles in the Caro- 
linas. This depression seems to be due to a local subsidence of 
the earth crust at an epoch, undetermined, it is true, but which 
must have been posterior to the principal upheaval of the Ap- 
palachian mountains. A fact, the discovery of which is due to 
the sagacity of Prof. J. D. Dana, seems to give weight to this 
opinion. He demonstrated by means of numerous soundings 
marked upon the excellent marine charts published by the U.S. 
Coast Survey, the existence of an ancient channel, a continuation 
of that of the Hudson river, which goes out from the bay of 
New York through the Narrows and advances far out under the 
waters of the ocean. It is not possible to suppose that such a 
channel which is constantly liable to be obliterated by sand 
banks formed by the motion of the sea, could have ever been 
formed in its present position. In order that the current of the 
river should excavate this channel it is necessary to suppose 
that the bottom of the sea has once occupied a higher level, 
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above, or very near the surface of the ocean. The shallowness 
of the ocean for a considerable distance from the coast of New 
Jersey also indicates a prolongation of the continental plains 
under the sea, and the limit of the deep waters is there found 
at a distance nearly double that which is observed off the coast 
of the Carolinas. Moreover the parallelism which exists be- 
tween the line of coasts and all the great general inflections of 
the Appalachian system, a parallelism which is well marked 
from Nova Scotia to Florida, here undergoes a modification 
which is well explained only by a local depression of this part 
of the system. ‘lhe fact that all New Jersey is now undergoing 
gradual submergence from Cape May to the Bay of New York, 
which is proved by the numerous facts gathered by Prof. G. H. 
Cook in the Geological Survey of the State of New Jersey, is 
here not without signification. 

The disposition of the relief indicated above would be readi- 
ly accounted for by supposing that it is the result of a tilting 
motion from the north to the south, which, while depressing the 
northern portion below the mean altitude, elevated the*south- 
ern region in the same proportion, the centre or axis of the tilt 
being in the vicinity of Christiansburg, near the Great Bend of 
the New River. As the movement affected more particularly 
the castern, or mountainous belt, and not that of the plateaus of 
the west, the result of it was a twisting, the effect of which was to 
raise, in the southern part, the mass of the land on the extreme 
eastern border and thus to produce an inclined plane towards the 
northwest; while in the northern part, the general depression of 
the land along the Atlantic, a depression not participated in by 
the plateaus of the northwest, left to these latter all their alti- 
tude and produced an inclined plane from the extreme western 
border towards the southeast. It is then this particular disposi- 
tion of these two general slopes which gives us the key of the 
hydrographic system of the central and southern divisions of 
the Appalachian mountains, which at the first glance appears 
soabnormal. In the central section, as has been remarked above, 
north of New River, the water-shed is situated along tle edge of 
the plateaus in the Alleghany mountain proper in Virginia and 
Pennsylvania, from which descend the James River and the Po- 
tomac; and still further to the west in the plateaus of New York 
from which flow the Susquehanna and the Delaware, traversing 
all the chains of the mountainous region tothe Atlantic. In the 
southern division, south of New River, the water-shed between 
the Atlantic and the Mississippi basin is situated upon the sum- 
mit of the Blue River at the extreme eastern edge, and the nu- 
merous tributaries of the Tennessee which descend from it also 
traverse the whole mountainous region, but in an inverse direc- 
tion, from the southeast to the northwest, and, united in the 
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Great Valley at the very foot of the plateaus of the northwest, 
flow down by the sole channel of the Tennessee to the basin of 
the Mississippi. 

As many of the names of mountains given below in the list 
of the heights measured aré new, I may be allowed a few words 
on the subject of mountain nomenclature. 

It is a mistake to suppose that names have been given to even 
the most prominent points in the mountains of the Appalachian 
system. Just in the wildest and most elevated regions, such as 
western North Carolina, for instance, the great majority of them 
have yet to be named. In a country without a regular chart, and 
in the midst of forests rarely visited, far from any human habi- 
tation, and in places where the primitive inhabitants have disap- 
peared, leaving scarcely a trace of their traditions, it is not sur- 
prising that this should be the case. 

The uniformity of physical configuration in a great portion 
of the system does not favor distinguishing different parts by 
specific names. Frequently people are satisfied with giving a 
name fd a mountain range, or to a district of great extent. ‘The 
observer who measures the height of definite points must do 
more. In order to make his labors useful, he ought to designate 
them individually, and determine their position so that they can 
always be identified, or afterwards traced upon a chart. It is, 
therefore, almost a matter of necessity for him to sketch such a 
map while proceeding, and to name, either ill or well, the points 
determined by his observations. A good geographic nomencla- 
ture, however, is not an easy thing; the chart of the United 
States proves this. 

The names of objects in physical geography now in use in 
this country are essentially of three kinds. The Indian names 
which have been bequeathed to us by the aborigines, and are ap- 
plied more commonly to the water courses and lakes, and espe- 
cially to their towns or districts; descriptive names, as White 
Mountains, Black Mountains, Green Mountains, which designate 
entire chains or groups of mountains; and the names of men, 
which are applied to all. These last are the more numerous. 

Wherever an Indian name is in use it ought to be preserved 
except where, as sometimes happens, its pronunciation is impos- 
sible for us. These names, especially in the languages of the 
south, are often harmonious and they are all significant, but un- 
happily without meaning for us. In the south they are rarely 
applied to mountains, although the Indian name of a river whic 
flows near frequently extends to a neighboring chain of moun- 
tains. Indian names, designating special mountain peaks, are 
not common, perhaps because not preserved by the white set- 
tlers, who did not live with, but sueceeded the Indian popula- 
tion. The more modern descriptive names have the defect of 


A. Guyot on the Appalachian Mountain System. 179 


great similarity, for in an extent of thirteen hundred miles the to- 
pographical characters are singularly analogous. The multipli- 
cation of the same name in all parts of the system becomes here, 
as in political geography, a serious evil. Green, Blue, and Black 
mountains are found alike at the south and at the north; 
White mountain, White face, White side, &c., are also numerous. 
Chestnut, Oak, Pine mountain and Laurel mountains are found 
everywhere. In the South, Balsam mountains occur at every 
step from southern Virginia to Georgia. This name designates 
a mountain whose summit is covered with Pinus Balsamiera, 
or with its analogous species, Pinus Frazeri, which only grow on 
heights which exceed 5000 or 6000 feet. The Bald Mountains 
whose summits are destitute of forests, a thing comparatively 
rare at the south, are yet very numerous. It only remains for 
the geographer, in order to avoid intolerable confusion, to add 
to such names another name, or epithet, as Richland Balsam, 
Smoky Bald, and other similar designations. 

These difficulties explain, and excuse perhaps in part, the 
frequent use in America of names of men to designate places, 
rivers, and mountains. This course requires the least effort of 
the imagination. A river without a name commonly takes that 
of the first planter who erects there his cabin or farm-house, and 
if there is a remarkable mountain near, it is soon designated by 
the same name. This is the origin of a great number of the 
names, more convenient than elegant, of the mountains and val- 
leys of the Alleghanies. It is but recently, since scientific meas- 
urements have been made, that the names of men, distinguished 
either in the political or scientific world, have been given to 
prominent mountains in New England, in the state of New York 
and at the South. 

The principles which have seemed to me proper and which 
have guided me in the adoption of names of mountains are ‘9 
give preference to the name employed in the immediate neigh- 
borhood of the point ingen When more than one name 
has been given to the same point, as happens when it is seen 
from valleys on two different sides of the mountain, it seems 
proper for the observer to adopt that name which appears most 
natural or more euphonic. When the choice lies men the 
name of a man and that of a name which is descriptive and char- 
acteristic, I should choose the latter. In regard to points with- 
out established names, but recently named by scientific observers, 
and not by residents of the country, the right of priority ought 
to be respected, provided the identity of the points can be suffi- 
ciently established, a matter by no means easy, unless the posi- 
tions , Bas been determined by instruments, or otherwise, with 


considerable care. But it is evident that popular usage will 
decide in the last resort and that the name universally adopted 
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will, in time, become that which geography ought to accept. 
When I have myself given names to mountains, I have almost 
always preferred a descriptive name to any other; but I ac 
knowledge that the invention of names is a thankless and dif 
ficult task. I have, therefore, frequently had recourse to the 
nates of neighboring rivers, or to a fortuitous circumstance, or 
to some little adventure, connected in my memory with this or 
that point to designate it, without any other object than that of 
distinguishing it from every other, since here as elsewhere it is 
better to accept almost any name rather than to leave it all in 
confusion. 

The map which accompanies this paper was first published in 
Petermann’s Mittheilungen, No. vii, 1860: it was drawn, in Gotha, 
with all the data at his command, by my friend and assistant 
Mr. E. Sandoz under the kind and skillful direction of Dr. A. 
Petermann, who by his admirable cartographic labors and mani- 
fold services rendered to the science of the physical globe, has 
long since placed himself among the most useful and scientific 
geographers of the day. The special map of the Black Moun- 
tain has been constructed from my own observations; the points 
measured having been located by means of a portable theodolite 
and sextant. In the map of the White Mountains the position 
of the points measured has been taken from the anonymous ma 
which we owe to Prof. Bond, of Cambridge Observatory, an 
which was constructed from similar observations by himself. In 
this new edition of the general map an important correction has 
been made. The mountain region of North Carolina was en- 

aved anew from a sketch founded upon my observations of 
1859 and 1860. A map of that interesting region, on a larger 
seale, and one of the Black Mountains, showing the position of 
all the points measured, are in preparation and will be published, 
together with the discussion and results of the barometric obser- 
vations, in the Smithsonian Contributions, to which I must refer 
for further details. 

The accompanying list of heights which I have measured is 
classified according to physical regions. The measurements are 
of two kinds: those which are marked B are the heights regu- 
larly measured by the barometer; those marked P L are heights 
measured at a distance with a pocket level in the following 
manner. Wishing to measure a mountain in sight, at a mode- 
rate distance, and not exceeding in elevation the one on which 
I stand, I seek, with the instrument in hand, a point on a level 
with the summit of the mountain to be measured. Taking then 
at that point a barometric observation, I consider the result, cor- 
rected for the curvature of the earth and for refraction, as the 
height of the mountain. With an accurate level, a signal upon 
the mountain, and the knowledge of the exact distance a meas- 
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urement thus taken would stand the same chance of accuracy 
as the former; with a pocket level, without a telescope, the re- 
sults must be considered as approximations which may be very 
nearly correct, but which also may, according to the distance 
from which the observation was taken, vary by the height of a 
tree, that is to say from thirty to fifty feet. They are therefore 
only preliminary measurements which, while the country re- 
mains comparatively unknown, have their proper value in phys- 
ical geography. I do added for reference a few points marked 
RR, which are elevations obtained from recent surveys for rail- 
roads, and L, which are also determined, for other purposes, by 
spirit-level, The chart was in part engraved before the revision 
of the heights given below. New measurements of points pre- 
viously determined having since taken place, their results ought 
to have their due influence on the final values. It may happen 
therefore that there may be found a difference of several feet be- 
tween the figures given in the table and those inscribed in the 
map; in those cases the figures given in the table are those 
which I regard as nearest to the true height. Some ancient 
measurements of heights in New England have been inadvert- 
ently inserted in the chart such as Wachussett 3000 instead of 
2018, and some others of this sort which have been recently 
corrected. 

The heights are given in English feet, and above mean tide- 
water. They are all reduced to the ground, or, for the rivers, to 
the level of the water. 


CULMINATING REGION OF THE NORTHERN SECTION. 
WHITE MOUNTAINS AND VICINITY. 
Western Slope.— Valley of the Amonoosue. 


R.R. Connecticut River, junction with Wells River, 
R.R. Bath village, ‘ i 
R.R. Lisbon village, 
R.R. and B. Littleton, R. R. station, . ‘ 
R.R. Whitefield, summit between Littleton and Lancaster, 
Israel River, Lancaster bridge, St. Lawrence and Atlantic R. R. 
Carrol house, ‘ 
Bethlehem on the Amonoosuc, . 
Fabyan’s Hotel (old house, now burnt), ‘ r 
Crawford Hotel (Crawford house), White Mt. Notch, . 
Franconia village, iron foundry, . 
Gilmanton Hill, summit between Franconia and Littleton, . 
Franconia Valley, crossing of road to Bethlehem, 
Franconia Notch, Profile house, . 
Franconia Notch, height of land towards Franconia, . 
Cherry Mt., Summit road, . ° 
Cabin, foot of Lafayette Mt., . 
Flume house, road front of the Hotel, . 
. Thornton, road opposite the Post Office, 
RR. Plymouth R. R. station, . 
dot Journ Scr.—Seconp Szrizs, Vout. XXXI, No. 92.—Marcu, 1861. 


Pp 


Height. 
407 
521 
. 577 
. 817 
1057 
957 
860 
849 
1450 
1428 
1221 
1551 
1583 
1920 
921 
1329 
979 
1974 
2014 
1926 
2192 
1780 
1481 
1223 
473 
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Eastern Slope.— Valley of the Saco. 


Notch of White Mts., Crawford 

The Notch, . 

Wiiley house, road op ite the hotel, 

Old Crawford’s or Davis’s hotel, ° 

Hart’s location, Farm junction, ‘Sawyer’ 8 River, 

Upper Bartlett’s Post Office, 

Crossing of the road's junction of the Saco and Ellis River os. 
South Conway Post Offi 

Pleasant Mt., east of Frepebung, Me. (Coast Survey), 


Valleys of Ellis and Sawyer's Rivers. 


Jackson Village, hotel foot of the Falls, 
Pinkham Notch, summit near Glen Ellis Falls, . 
Junction of Carrigain Brook and Sawyers River, 


Northern Slope. 


Gorham, N. Hampshire, R. R. station, St. Lawrence and Atlantic = R, ‘ 


Glenhouse hotel, . 
Bowman’s place, Summit road, between ‘Moose and Israel Rivers, ° 


803 

632 

1446 

Lowest Summit, R. R. Summit “ “ 1473 
. 1543 

396 


Peabody River, crossing of path near Stein, ° ° 
Great Androscoggin River at Bethel station “ . 
Paris station, St. Lawrence and Atlantic R. R., P ° 
Little Androscoggin River at Danville junction, 


Mt. Washington, the main chain or the chain of the Presidents, ascending from 
White Mountain Notch. 


Mt. Pleasant, ‘ 

Mt. Monroe, 

Mt. W ashington, culminating point — northern section, 

Mt. Madison, 

Lake of the Clouds, head waters of Amonoosuc River, foot of Monroe, 5009 

Gap between Madison and Jefferson, . 
Clay and Washin, on, 
Washington and Monroe, . 

Little Monroe, W.S.W. of Monroe, 

Gap between Franklin and Pleasant, ° ° 

Pleasant and Clinton, ‘ ° 

Limit of trees on Washington, N. side, and Madison, é 

Halfway house on new road, below the — elope, ‘i 

Limit of trees on Clinton, 


Secondary chains around the main.— West of Amonoosue River. 


Cherry Mt., approximately, 


Chain, Last R. and Glenhouse 
Wiideat Mt., 


Mt. Carter, South Peak, 

Mt. Carter, North Peak, ‘ 

Crawford Mt., ‘ ‘ 
Chains South of the Amonoosue River. 

Echo Mt., highest point, 
The Villey, er Notch chain, the lowest or ‘3a N W. eak, ‘ 
Middle or highest peak, very much as — by evel attain 
Willey Mt. proper, 1st or East peak, A 

Twin Mt., the highest peak, 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B, 


Peers 


Height. 
R.R. 
L. 
B. 
R.R. 
B. 
RR. 276 
2449 
"3670 
4850 
4830 
4702 
4653 
$134 
‘ $170 
° 4070 
4330 
43800 
4920 


A. Guyot on the Appalachian Mountain System. 


South side, between Saco Valley and Merrimac River. 


Brick hous M the lin N.E. 2 mil fro Carrigain, 
ck house Mt., in the line es from 
Pemigewassett Peak, . 
Green’s Cliff,” 
Table Mt., 3 miles S.S.E. of Hart's ledge, 
Sandwich ‘Dome, above Campton, 
Mad River head of 
Chicorua, highest sale south, . 


Group of Franconia Mts, 


Eagle Cliff, facing the Profile Same, e 

Eagle head, neer the pond, 

pond, foot of last peak, . ° 
ryette or Great Haystack, 

8 Bie o Bog ML ghetto te hin of 

jummit oO ue or Bog- e es of the 
Cannon, and Blue Mt., . 
Cannon Mt., the prospect, appr. 


West and South of the White Mis. 


Moose hillock, highest peak north, 
Carr’s Mt., highest summit, 
Owl's head, . 
Webster side, south side of the R. R. opposite, 
Highest farm foot of Moose hillock 8., 

East Haverhill, ° 
Woodville R. R. station opposite Wells’ ‘River, 
Connecticut low water, 
Rumney R. R. station, 
Plymouth village, R. R. station, . ° ° 
Meredith Village, . 
R.R. Concord, N. Hampshire, R. R. station, . 


Redhill and Winnipeseogee Lake. 


R.R. and Canal. Lake Winnipeseogee, mean level, . 

B. Senter house at Centre Harbor, Lake Winnipeseogee, 
Eastern summit of Redhill, 


PRR 


L. 
R. 
R. 
R. 
R. 
RR. 


09.0% 


GREEN MOUNTAINS. 


Manchester 

e courthouse, 
Equinox Mt., highest peak 
Rutland R.R. 
Herrick Mt., near Rutland, 
Pee Killingt: 

co Mt., north o on, 

Killington Peak, . 
Waterbury station, . 
Hogback 
ewe Villas foot ‘of Mansfield 
Mansfield Mt., * the Nose, . 
Mansfield the Chin, highest, 
Hump 
Camel am, 


e ‘ 
4420 
8393 
2958 
3805 
| 8269 
| 4397 
4030 
4086 
8540 
8446 
4216 
4170 
5290 
5101 
4370 
4200 
3350 
4790 
3480 
2950 
2210 
1681 
736 
1063 
‘ 4418 
407 
520 
473 
542 
7 237 
501 
553 
1769 
2025 
713 
864 
8872 
530 
2692 
33845 
3954 
4221 
425 
3648 
700 
4094 
4450 
3700 
PL 4078 
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PLATEAU AND MOUNTAINS OF ADIRONDACK. 
Profile from Lake Champlain to Mt. Tahawus from E. to W. by N. 


Lake Champlain, mean level, ‘ 
Crown Point tavern, ° 
Bradford farm, road summit, 

Amyhill summit road, 

Buckhollow, hamlet water ‘of Putnam Creek, 

Penfield, water of Putnam Creek, 

Height of land dividing the Hudson and St. Lawrence waters, 
Hammond's furnace, 

Paradox Creek at Hammond’s saw-mill, 

“ “ erossing of road from Paradox Lake to Root’s, 
Summit of road between ox crossing and Johnson’s pond, 
Johnson’s pond, . 

Summit of road between Johnson’s pond and Root’s in Schroon valley, 
Root’s farm, ground, in Schroon V. 

Sturtevant’s mill on Mud creek, é 
Mudpond creek, . é 
Summit of road between Mud creek, crossing of French’ a, « 
French’s farm, road before, . 

Grand Boreas river, bridge, . ° 

Summit road, west of Boreas river, ° 

Lake Sanford at Millpond, 

Adirondack Village, or iron-works, hotel, 

Summit above Beaver Marsh, 

Lake Colden, 

Hudson River, Great Bend, 

Limit of trees on Mt. Marcy and Whiteface, 

Mt. Tahawus or Mt. 

Lake Henderson, 

Summit above Beaver marsh, 
Surface of opalescent River (Hudson), . ° 


ese last five altitudes are derived from levels shove Lee Sandford ‘taken by 
Prof. E. N. Horsford. 


CULMINATING REGION OF THE SOUTHERN SECTION. 
THE BLACK MOUNTAINS AND VICINITY. 
Valley of the Swananoa. 


R.R. Junction of Flat Creek with 

Joseph Stepp’ s house, ° 

Burnett’s house, 

Lower Mountain house, Jesse Stepp’s h 8 house, floor of Piazza, 

W. Patton’s cabin, end of carriage road. 

Resting place, brook behind last, 

Upper ountain house, . 

Passage, main branch of Swannanoa above Stepp" 3 ascending to 
Toe River Gap, . 


L. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
L. 
L. 
L. 
L. 
L. 
Th 


In the Blue Ridge 


Toe River Gap, between Potatoe 
High Pinnacle of Blue Ridge, 
Knobs, south peak, 


on 


Craggy Chain. 
B Cragey, ‘ 
Bull's ead, ‘ ‘ 
The Black Mountain, main chain. 


Potatoe Top, 

Mt. Mitche L 
Mt. Gibbs, . 
Stepp’s Gap, the cabin, 


Height. 
93 
206 
695 
S44 
719 
910 
1199 
1132 
911 
873 
1256 
64 
1262 
$42 
1113 
1206 
2013 
1963 
1736 
1935 
1731 
1785 
2782 
2786 
$264 
4851 
5379 
1829 
2550 
2677 
2762 
or. 
2250 
2360 
2423 
‘ 2770 
3244 
8955 
5246 
3902 
5188 
5701 
B48 
6090 
A 5935 
i 5945 


L. 
L. 
L. 


B. 
B. 
B. 
B. 
B. 
B. 
P. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 


These four points computed 
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Mi, Hallback (or Suga’ 
—_ oy (or Mitchell’s high peak, or  Clingmann of State map), 

ome Gap, . 
Balsam Cone (Guyot of State map), 
Hairy Bear, . 
Bear Gap, 
Black Brother (Sandoz of State map), 
Cattail Peak, 
Rocky Trail Gap, 
Rocky Trail Peak, 
Cattail 
Deer Mt., North Point, 
Long Ridge, South Point, 

Middle Point, ‘ 

Bowlen’s Pyramid North End, 
The Black Mountain, Ni erthantern Chain. 


Blackstock Knob, . 
Caney River Valley. 
Green at Th. Wilson’s, 

rheelers’ o te vy Gap, 
Cattail fork _ a tion with Caney River, . 
Sandofer Gap or low Gap, Summit of Road, 
Burnsville, courtsquare, 
Green Mountain near Burnsville, highest point, 


Group of the Roan Mountain. 


Summit of Road from Burnsville to Toe River, 
Toe River ford on the Road from Burnsville to the Roan Mountain, . 
8 farm, 

Briggs’ s house foot of Roan Mt., Valley of Little Rock creek, 

low Spot above Brigg’s, 

Tittle yellow Mount, highest, 
The cold spring summit of Roan, 
Grassy Ridge Ball N.E. continuation of Roan Mt. 
Roan high Bluff, 
Roan high Knob, 


From Burnsville to Grandfather. Mountain. 


South Toe River Ford, 
Toe River; ford near Autre 
North-Toe River ford, below Chilasville, 
Blue Ridge, head of Brushy creek, ‘ ‘ ‘ 
Linville river ford below head of Brushy creek, 
Linville River at Piercy’s, . 
Headwaters of Linville and Watauga River, foot of Grandfather Me. 
Grandfather Mt. summit, ° 
River at Schull's millpond, 

lorsville, Tennessee, . 

White Top, Virginia, corner of Tenn. and N. Car. 


From Burnsville to the Bald Mt. 
Sampson’s Gap, 
Egypt cove at Proffitt, 


Bald Mt. pte ‘of highest peak, 


Davidson College. 


B. 
B. 
B. 
B. 
R. 


Valley of the Big Ivy Oreek. 
Dillingham’s house, below Yeates’ Knob, or Big saan 
Junction of the three forks of Big Ivy, 
Salomon Carter’s house, . 
Stockville, at Squire Black Stocks’ A ‘ ‘ é 


R. Mouth of Ivy River, by Railroad survey, 


Height. 
6403 


5550 
y me from observations made by Prof. W. C. Kerr of 


| 
6707 
6352 
6671 
6610 
6234 
6619 
6611 
6382 
C188 
5720 
6233 
6208 
6259 
6248 
6348 
3139 
2131 
2379 
2757 
5158 
5195 
6132 
6230 
6296 
6306 
2532 
2547 
2652 
3425 
3207 
3607 
4100 
5897 
2017 
2305 
5580 
3220 
4359 
— 
= 
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REGION OF THE GREAT BALSAM MOUNTAINS. 
From Asheville to Mt. Pisgah. 


B. Sulphur springs, the spri . 2092 
B. cove at Salomon avis's, 2542 
B. Little Pisgah west, . 4724 
Big — Valley. 

B. ‘Forks of Pigeon at Col. Cathey’s 2701 
B. East fork of Pigeon, at Cap. Th. Lenoir’s, 2355 
B. Waynesville, courthouse, . . ° 2756 
B. Sulphur spring, Richland Valley, ‘at James Love’ 8, Esq. be ° ° 2716 
B. Mr. Hill’s farm, on Crabtree creek, ‘ 2714 
B. Crab Tree creek, below ° 2524 
B. Cold Mountain, . 6063 
_ of the Richland Balsam, between Richland Creek and Big ase River, 

Richland creek, at E. Medford’s, 2933 
E. Medford’s farm, foot of Lickstone Mt, ‘ 3000 
B. Cold Spring Mountain, ‘ 5915 
B. Double Spring Mt., 6380 
B. Richland Balsam, or Caney fork Balsam divide, ° c 6425 
B. Old Bald, head of Richland Creek, ‘ 5786 

Chain of Westener Bald. 

B. Westener Bald North Peak, ‘ 5414 
Great Middle Chain of Balsam Mountains between Scott's Creek and Soco Creek. 
B. Enos Plott’s farm North foot of chain, . . ° « 8002 
B. Huckelberry Knob, . 5454 
B. Enos Plott’s Balsam first Balsam 1 North End, 6097 
B. Junaleska, or Jones’ Balsam N. Point, ° ‘ " 6223 
B. End, ° ° ‘ 6055 
B. Brother Plott. 6246 
B. Amos Plott’s Balsom, or Great divide, : 6278 
B. Rocky-face, . 60381 
B. White-Rock Ridge, . 5528 
B. Black-Rock, . ‘ ‘ 5815 
B. Panther- Knob, ‘ ‘ 5359 
Valley of Scott's Creek. 

B. Love's Sawmill, on Richland Creek, ‘ 2911 
B. Maclure’s farm e 3285 
B. Road Gap head of Scott's Creek, 3357 
B. — Brown’ s farm, Scott's Valley, 3049 
B. son’s farm, ‘ 2173 
B. Webster Courthouse, 2203 
Valley of tributaries 
B. Tue River and mill below Wenster, near road to Qualla, ‘ 2004 
B. Junction of Savannah creek, ‘ . ° ‘ 2001 
B.  Quallatown, main store, 1979 
B. _Soco River, ford to Oconaluftee, . ‘ 1990 
B. Soco Gap, road summit, . ‘ 4341 
B. Amos Plott’s farm, in Jonathan's Creek Valley, 3084 
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Oconaluftee River, oe Bradley fork, ° 
Robert Collins, Esq., highest house, . a 
‘Junction of Ravens, and Straight forks, ‘ 
Junction of Bunch’s creek, 


CHAIN OF THE GREAT SMOKY MOUNTAINS. 


North of Road Gap. 


Luftee Knob, head of of 
Thermometer Knob, 

Tricorner Knob, 

Mt. Guyot, (somamed by Mr. Buckley), i in Tennessee, 
Mt. Henry, . 

Mt. Alexander, ‘ 

Mt. Alexander, South 

The Three Brothers, h hest or central peak. 

The Thunderknob, . 

Laurel peak, 

Reinhardt Gap, ‘ 

Top of Richland Ridge, . 

Indian Gap, . ° 

Peck’s peak, 

Mt. Ocona, . ° 

Right hand, or new Gop, ° 


t. Mingus, . 
of Bulthead 
Central peak or Mt. Leconte, ‘ ° 

West peak, or Mt. Curtis, . ‘ 

North peak, or Mt. a 

Cross nob, 

Neighbor, 

Master Knob, 

Tomahawk Gap, . 

Alum Cave, . 

Alum Cave creek junction. with little Pigeon River, ; ‘ 


Great Smoky Mountains, South of Road Gap. 


Mt. Love, 
mann’s Dome, 
Mt. Buckley, 
Chimzy Knob, 
Big Stone Mt. "head of Forney Ridge, 
Big Cherry Gap, . 
orney Ridge 
Snaky a, 
Thunderhead 
Eagle Top, . 
Spence Cabin, 
North Bald, 
The Great Bald’s Central Peak, rear the Gap of Little Tennessee, 
“South ‘ 
Chilhowce Mt. Summit road to Montvale Springs, . ‘ 
Montvale Springs Tennessee, Main Building, . 


“The numerous altitudes measured in the summer of 1860 du- 
ring an exploration of two months not being ready for publica- 
tion, will be given in another communication. 

Princeton, New Jersey, January, 1861. 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
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Height. 
B. 2500 
B. 2476 
B. 2879 
6157 
6230 
6188 
6636 
6447 
6299 
5682 
5922 
5220 
5492 
5317 
6222 
é 6135 j 
5694 
. 6612 | 
6568 
— 
5931 
5771 
60138 
5271 
6188 
5720 
6443 
6660 
6599 
5588 
5614 
4838 
5246 
5087 
5195 | 
5520 
5433 
4910 
4740 
3840 
4711 
4922 
4708 
899 j 
2452 
209 
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Art. XIV.—On the Formation of Picramie Acid; by 
M. Carey Lea. 


Ir is to Mr. Aimé Girard that we owe the first isolation of 
picramic acid, and correct determination of its constitution. His 
views however of the circumstances under which it is formed do 
not altogether agree with the results of my observations, and I ad- 
vert to them now, because his second paper contains a criticism 
on the results obtained by another chemist, which criticism I 
think depends upon an inexact view of the reactions. 

In a paper published by Dr. Evan Pugh in Liebig’s Annalen, 
he endeavored to establish the identity of picramic acid with 
Wohler’s nitrohzematic acid. Mr. Girard, while he agrees with 
Mr. Pugh in his conclusions, rejects his experiments and reason- 
ings as insufficient. 

“This chemist, in fact” he says “proceeded exactly as Mr. 
Wohler had done before I demonstrated the formation of picra- 
mic acid by means of sulphydric acid. His process consists in 
mixing picric acid with protosulphate of iron, boiling with excess 
of baryta, precipitating the soluble baryta salt with ammoniacal 
acetate of lead and jinally in decomposing the lead salt by sulphy- 
dric acid. Now it is evident that under these circumstances, 
even supposing that the protoxyd of iron had not converted the 
picric acid to picramic, the sulphydric acid alone would have 
produced this reduction.” * 

At first sight this conclusion seems perfectly legitimate, so 
much so, that it is probable that no test by experiment was 
thought necessary. Had such been made it would have been 
ascertained that sulphydric acid ts wholly without power to reduce 
picric acid whether free or in combination with lead, to picra- 
mic acid. 

The fact appears to have been overlooked that sulphydric acid 
is ae incapable of producing this reaction either upon picric 
acid, or as far as my experiments go, upon any picrate. It is 
the alkaline sulphids that possess this power, and not free 
sulphydric acid, a circumstance which has not been noticed, in 
consequence of chemists operating on solutions of picric acid in 
alcohol to which excess of ammonia had been added. When 
sulphydric acid is passed through such a solution, sulphydrate 
of ammonia is formed and acts on the picric acid. 

Sulphydric acid may be passed through solutions of picric 
acid, picrate of potash or picrate of ammonia, either at ordinary 
temperatures, or at a boiling heat, for any length of time, with- 
out producing the slightest effect. On the addition of excess of 
alkali the reducing effect of the sulphid formed is immediate. 

Philadelphia, Nov. 30, 1860. 


* Comptes Rendus, xiii, 59. 


M. C. Lea on Estimation of Nitrogen, etc. 189 


Art. XV.—Remarks on a proposed Process for the Estimation 
of Nitrogen, and on an Acidimetric Process ; by M. CArnEY LEA. 


Ix a late number of the London Chemical News* a modifica- 
tion of Will and Varrentrapp’s process for the estimation of ni- 
trogen is proposed by Mr. J. Walker. He decomposes the sub- 
stance in a combustion tube in the ordinary way, but instead of 
conducting the products of the combustion into chlorhydric acid, 
conducts them into solution of chlorid of zinc, and in place of 
determining the ammonia in the usual manner, determines the 
ainount of oxyd of zine precipitated by it. “This process,” the 
author observes, “has been practised by me for the last two 
years, and gives most accurate results, and I can with perfect 
confidence recommend it.” 

Few chemists would be apt to adopt a process so obviously 
worthless, but as its author recommends it especially for the 
analysis of manures, and as in that way it might be employed 
for technical purposes, it seems desirable that its gross inaccu- 
racy should be pointed out. Oxyd of zinc is well known to be 
easily soluble in ammonia salts: if a drop of caustic ammonia 
is let to fall into a solution of pure neutral chlorid of zine, it oc- 
casions a precipitate of oxyd, if now solution of sal-ammoniac 
be added, the precipitate redissolves. Obviously if more am- 
monia, instead of sal-ammoniac, is added, sal-ammoniac is formed 
by the decomposition of the zinc salt, and a portion of the pre- 
cipitate is redissolved by it, or to speak more correctly, a portion 
of the oxyd of zine which is liberated by the ammonia, is held 
in solution by the sal-ammoniac. The necessary result must be 
an under-estimation of the ammonia, leading to errors of such 
magnitude as wouid render the process wholly unfit even for 
the roughest technical process. 


In consequence of overlooking the frequent solubility in alka- 
line solutions of certain metallic oxyds and basic salts insoluble 
in water, even chemists of experience have been led into singular 
errors. Dr. Friedrich Mohr in his interesting book on Volu- 
metric Analysis, highly recommends a process proposed by 
Kieffer for acidimetric estimation, and which is briefly as follows. 
Sulphate of copper in solution is treated with liquid ammonia 
until the precipitate formed is nearly redissolved; it is then fil- 
tered, diluted to a certain strength and constitutes the test liquid. 
If this be dropped into an acid, or an acid solution, after the ad- 
dition of a certain quantity a precipitate falls, the appearance 
of which Kieffer and Dr. Mohr consider to mark the moment 

* Noy. 24, 1860, p. 280. 
Am, Jour. Sc1.—Ssconp Series, Vou. XXXI, No. 92.—Marcg, 186L 
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of the exact saturation of the acid liquid by the joint action of 
the ammonia and copper. Dr. Mohr observes :* 

“Done le moindre exces de la liqueur de dosage formera un 
précipité bien net, tout a fait insoluble dans la dissolution des 
deux sels complétement neutres.”+ 

Here is an important error, this precipitate is by no means 
insoluble in such solutions, it is soluble with considerable facility 
in solution of sulphate of ammonia (in the above passage Dr. 
Mohr refers more particularly to the dosing of sulphuric acid) 
and also, though to perhaps not to so great an extent, in solu- 
tions of sal-ammoniac and of nitrate of ammonia. Consequently 
when the precipitate appears, it is because the solution is satu- 
rated with it. If it were not that the effect of the cupro-ammo- 
niacal solution is directed to be determined enphhedie and not 
by calculation, this solubility would have led to discrepancies 
no doubt sufficiently great to have awakened suspicion. But 
the error is just sufficiently great to make the process dangerous. 
More or less of the precipitate is held in solution according as 
the saline solution is more or less dilute. Consequently if the 
liquid to be analyzed contains no saline matter, the error may 
be but trifling, the error in the analysis correcting more or less 
accurately the original error in the determination of the “titre.” 
This mode of estimation is particularly recommended for deter- 
mining the quantity of free acid in acid saline solutions, but here 
is just where it would be most fallible, the nature and quantity 
of the saline substance in solution exerting a powerful influence 
on the solubility of the precipitate. It is evident that a solution 
containing 5 grammes of free sulphuric acid with 5 grammes of 
sulphate of ammonia, tested in this way, would give quite a dif- 
ferent result from one in which 5 grammes of free acid was con- 
tained with 20 or 50 of sulphate of ammonia. Likewise its re- 
sults when used in the “ method of residues” must be false. Ac- 
cordingly in an experimental trial by Dr. Mohrt for the determin- 
ation of magnesia by supersaturation with a known quantity of 
sulphuric acid, and determination of the residue of uncombined 
acid, the result which he obtained is erroneous by 4 per cent. 
Four per cent too little of magnesia were obtained, because the 
free sulphuric acid was over-estimated, the ammonio-cupric so- 
lution having been added till a precipitate was obtained, which 
as we have just seen, does not fall till after the saturation point 
has been reached. 

The precipitate which ee in all these cases is spoken of 
by Dr. Mohr as hydrated oxyd of copper. It appears to be 
basic (probably quadrobasic) sulphate. 

* Not having a German copy at hand I quote from the French translation made 
by Forthomme under the superintendence of Dr. Mohr. 


Forthomme’s translation, p. 409. 
Op. cit., p. 412. 
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In making these observations on a single process of Dr. Mohr, 
I wish at the same time to bear testimony as to the candor with 
which he has given the results of his experimental trials. The 
proposal of a mode of analysis such as that of Mr. Walker is a 
new proof how much it is to be regretted that any chemist 
should offer a new mode of analysis, without having first con- 
trolled it by the analysis of one or more specimens of substance 
of a known composition. In this way MM. Glénard and Guil- 
lermond have recently proposed* a method of estimating the qui- 
nine in barks. It has oa however shownt that not only the 

resence of cinchonine destroyed the accuracy of these results, 
But that owing to a mistake of the authors as to the reaction 
of the sulphates of quinine upon tincture of logwood, the pro- 
cess when performed with pure quinine gave only one-half the 
true result. 

In connection with the foregoing observations on zinc I may 
remark that an error has crept into the description of zine reac- 
tions in Gmelin’s Handbook. It is there stated that zinc salts 
give preciptates with ferrocyanid and ferridcyanid of potassium, 
both of which are soluble in chlorhydric acid.t As respects the 
precipitate with ferrocyanid, this is certainly erroneous, the pre- 
cipitate does not redissolve in that acid. 

Philadelphia, Dec, 28, 1860. 


Art. XVI.—On the Dimorphism of Arsenic, Antimony and Zinc ; 
by Jostan P. Cooke, JR. 


THE rhombohedral forms of arsenic, antimony and zine are 
well known. Those of arsenic and antimony have been deter- 
mined by several observers,§ and that of zine first observed by 
Noéggerath,|| on a furnace product from the smelting works of 
the Vieille Montaigne Zinc Co., near Aix la Chapelle, was sub- 
sequently redetermined on the same specimen by Gustav Rose.{ 
It is the object of the present paper to show that these elements 
may also crystallize in regular octahedrons and therefore that 
they are dimorphous. Supposed monometric crystals both of 
arsenic and zinc have been previously described but since these 
observations have been discredited, the author has thought it 
best to publish his results. 

Arsenic.—In the “ Journal fiir praktische Chemie,” vol, xxii, 
344, 1841, Elsner describes, as crystals of arsenic, octahedrons, 

bd . de Chimie Appliquée, 1859, p. 131. Idem, 1860, . 

t Handbook Cavendish edition. t 

$ See description of a crystal of rhombohedral arsenic, in Proceedings of Amer 


can Academy of Arts and Sciences, vol. iii, 86. 
| Poggendorff Annalen, yol. xxxix, 323. @ Ibid., Ixxxiii, 129. 
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which he obtained by subliming a mixture of arsenious acid and 
charcoal powder. ‘The author repeated the experiment of Elsner 
and obtained very distinct octahedral crystals, having a nearly 
black color and bright lustre, which were undoubtedly the same 
as those observed by Elsner. Similar crystals nade by sublim- 
ing the commercial arsenic, “ ccbalt,” in a glass flask were at first 
sight mistaken by the author for crystals of arsenic. Their true 
nature however became evident on boiling the crystalline 
mass in water when it all dissolved with the exception of a small 
quantity of a black amorphous powder, the amount varying 
with different specimens. The substance disso!ved was easily 
recognized as arsenious acid, and the black powder as finely sub- 
divided metallic arsenic. The octahedrons were ontibeatiy 
merely crystals of arsenious acid containing as a mechanical 
mixture, particles of metallic arsenic like the sand in the crystals 
of Fontainbleau limestone. This result led the author to make 
aseries of experiments with a view of testing the possibility of 
crystallizing pure metallic arsenic in forms of the monometric 
system. In one experiment rhombohedral crystals of arsenic, 
which had been prepared by sublimation in the usual way, after- 
wards kept under water, deprived of air by boiling, and just 
before using dried in a current of hydrogen, were introduced into 
a glass flask. Through this flask which was fitted with a cork and 
glass tubes for the purpose, a gentle current of hydrogen was 
maintained, the gas entering at the top and passing out near 
the bottom of the flask. As soon as the flask was known 
to be filled with hydrogen, the arsenic was sublimed in this at- 
mosphere, when it condensed around the neck forming the well 
known metallic mirror. On subsequently breaking the flask and 
examining the mirror with a microscope (power of eighty diame- 
ters) it was found to be studded with distinct octahedral crystals 
having a greyish color and a bright metallic lustre. These octa- 
hedrons were recognized as belonging to the monometric system 
first by measuring the angles of the triangular faces and finding 
that they were equilateral triangles, second by the general “ hab- 
itus” of the crystals especially in their distorted forms which 
could never be mistaken for truncated rhombohedrons, the only 
form with which they were liable to be confounded. The erys- 
tals were strictly microscopic and could not be distinguished with 
apocket lens except as brilliant points. The precautions taken 
in the preparation seemed te exclude the possibility of any arsen- 
ious acid being present, but in order to establish this fact beyond 
a doubt, a portion of the metallic crust studded with the crystals 
was boiled in water for several minutes and afterwards treated 
with the strongest aqua ammonie for twenty-four hours, but the 
crystals were not dissolved by either reagent nor was their sharp- 
ness apparently impaired. 
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In another experiment arseniuretted hydrogen gas was reduced 
in a bohemian giass combustion tube in the usual way, when 
testing for arsenic only on a larger scale and with special precau- 
tion in order to ensure the exclusion of air from the apparatus, 
and to regulate the quantity of arseniuretted hydrogen in the 
current of hydrogen gas. ‘I'o one end of the combustion tube 
was connected by a cork a small exit tube whose open end dip- 
ped under mercury the other end was connected by means of a 
tube having two branches each provided with a stop-cock with 
a hydrogen generator on the one hand and on the other with a 
gas bottle generating arseniuretted hydrogen. The last was 
provided with a safety tube by which the excess of gas not 
needed in the experiment might escape. Before heating the 
combustion tube it was filled with hydrogen from the generator by 
which a uniform current of gas through the tube was maintained 
during the process. A portion of the tube two or three inches 
long was next heated to a red heat and then by opening the 
stop-cock a very small amount of arseniuretted hydrogen was al- 
lowed to mix with the hydrogen current and the experiment con- 
tinued until a metallic mirror was formed on the glass beyond the 
heated portion of the tube. This mirror examined by the micro- 
scope, was found to be studded with minute octahedral crystals, 
which were submitted to the same test as before and with the 
same results. 

Antimony.—No crystals of this metal except the well known 
rhombohedral forms ever appear to have been observed. Hauy 
formerly supposed that he had discovered in antimony the 
four cleavage planes of the regular octahedron and the six cleav- 
age planes of the regular rhombic dodecahedron, but his obser- 
vations were made on the ordinary regulus of antimony, which 
is now known to have rhombohedral cleavages. After crystal- 
lizing arsenic in octahedron by the process last described the 
author succeeded in obtaining octahedral crystals of antimony 
with the same apparatus, using antimonuretted hydrogen in 
— of arseniuretted hydrogen. The tube was heated with a 

unsen’s gas burner to as high a temperature as it was capable 
of yielding and the process conducted as before. On breaking 
the tube and examining the metallic mirror with a microscope it 
was found studded with minute octahedral crystals. They were 
more readily obtained than the corresponding crystals of arsenic 
and presented the same characteristic forms. The solid angles 
of the octahedrons were very frequently observed modified by 
the faces of the cube and in one case at least the edges were 
truncated by the faces of the rhombic dodecahedron. These mod- 
ifications are of importance as they remove all doubt in regard 
to the system of crystallization. The crystals being microscopic 
their interfacial angles could not of course be measured, but the 
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existence of these modifications is even more satisfactory evi- 
dence on this point than an actual measurement. 

It is well known that oxyd of antimony is capable of crystal- 
lizing in octahedrons belonging to the monometric system and 
although from the construction of the apparatus it was deemed 
impossible that any sensible amount of air could become mixed 
with the hydrogen in the tube, yet in order to remove all doubt 
on the subject, the crystals were exposed to the following rea- 

nts. 
ne rtion of the glass tube covered with crystals was first 
boiled for a long time in water and subsequently treated with 
the strongest liquid hydrochloric acid; but although exposed to 
the action of the acid for several days in a warm room, the crys- 
tals were not dissolved. They also resisted for some time the 
action of boiling hydrochloric acid, but after prolonged boiling 
they disappeared. Exposed to the action of chlorine gas at a very 
gentle heat, the crystals were immediately consumed, leaving no 
residue and rendering the gas cloudy from the fumes of chlorid 
of antimony. Lastly, a portion of the tube (on which was de- 
posited nothing but distinct octahedral crystals), was treated with 
a few drops of nitric acid, and a gentle heat applied. The 
crystals were at once attacked and the familiar white powder of 
antimonious acid was the result. This dissolved on adding a few 
drops of hydrochloric acid and the solution evaporated nearly to 
dryness, diluted with a solution of tartaric acid and subsequently 
treated with a solution of sulphid of hydrogen, gave the familiar 
red precipitate of sulphid of antimony. 

In the metallic mirrors of arsenic and aatimony obtained b 
Marsh’s test, the metals seem to be always in the octahedral mod- 
ification, and when deposited slowly are more or less crystalline. 
The author has obtained the best crystals by resubliming the me- 
tallic mirrors, after they were first formed, in a slow current of 
hydrogen, and it is in this way very easy to obtain the crystals 
entirely isolated on the surface of the glass tube, and in the case 
of antimony the author has traced with the microscope every 
gradation between the distinct crystals and the granular coating, 
which forms the mass of the mirror. The process of crystalli- 
zation in the formation of the mirror is similar to that of sal- 
ammoniac on a glass plate and the lines of crystals shoot out in 
the same way parallel to the axis of the tube. 

Zinc.—In the “ Annales de Chimie et de Physique,” vol. xxii, 
37, 1848, Nicklés has described some crystals of pure zinc pre- 
pared by M. Favre with the process of M. Jacquelain as penta- 
gonal dodecadrons but unfortunately he has given no measure- 
ment of angles to confirm his opinion. This observation has 
been questioned by Gustav Rose* on the grounds first that the 


° * Poggendorff, Annalen, vol. Ixxxv, 293. 
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mamillary concretions of zinc, which are frequently deposited on 
the cooler portion of the retort during the process of distillation 
might readily be mistaken for pentagonal dodecahedrons without 
any exact measurement of angles, and secondly that this form 
which is characterized by a peculiar law of symmetry, has never 
been observed unless this case is an exception, on any metallic 
crystals. The question might readily be settled by a reéxamina- 
tion of the original specimen and it is to be hoped that, if they 
still exist, such an examination will be made. 

In “ Poggendorff’s Annalen,” vol. cvii, 441, 1859, Gustav Rose 
has described two specimens of crystallized brass formerly be- 
longing to the mineral collection of Klaproth, which show in the 
cavities of the mass distinct crystals. Rose infers that these crys- 
tals belong to the monometric system rather from their group- 
ing as indicated by the striation than from the external forms 
of the individual crystals which was too indistinct to admit of 
exact determination. This subject has been much more fully 
studied by Mr. F. H. Storer in the laboratory of Harvard College. 
Storer obtained octahedral crystals composed of zinc and copper 
in the varying proportions of the constituents from pure copper 
to 70 per cent of zinc.* The crystals were made by fusing the 
metals in a crucible and pouring out the still liquid alloy after a 
crust had formed on the surface as in crystallizing bismuth or 
sulphur. They were all too ill-defined to admit of direct deter- 
mination and although they exhibited similar striations to those 
described by Rose, the strize did not seem to the author to fix 
the system of erystallization with such clearness as to exclude all 
doubt. ‘There were however other circumstances which were 
thought to point out the system of the crystals; first, the crys- 
tals resembled precisely the artificial crystals of magnetic oxyd 
of iron which are frequently obtained as a furnace product, and 
which are known to belong to the monometric system. The 
author had recently the opportunity of comparing with the 
brass crystals a very finely characterized specimen of this mag- 
netic oxyd in the mineral collection of Dr. Krantz at Bonn. 
Second, the whole series of crystals including those of pure cop- 
per had the same characters and if the crystals of copper were 
monometric, as no one will question, the rest are also, But assum- 
ing that the octahedrons in question are monometric, this fact 
has no bearing upon the crystallizing form of zinc unless it can 
be also shown that there is no definite chemical combination be- 
tween the zine and the copper, or in other words, that the alloys 
of those metals are soni isomorphous mixtures. Storer has 
proved this point as the author thinks, conclusively, by analy- 
zing the series of crystals as well as the alloys in which they 
were formed. The full details of his results will be found in his 


* See an abstract of Storer’s paper at the close of this Number. 
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memoirs in vol. vi, of the Memoirs of the American Academy of 
Arts and Sciences. It is sufficient for the present purpose to 
state that the composition of the crystals was in every case 
sensibly the same as that of the alloy. 

This investigation seems to prove that zinc is capable of assum- 
ing a monometric condition and thus of crystallizing in connec- 
tion with copper in the same way that sulphate of copper may 
be made to crystallize in connection with sulphate of iron, taking 
the form of green vitriol although it generally assumes the form 
of another system. But although his results are conclusive as 
far as they go, Storer could not obtain crystals containing more 
than 70 per cent of zinc. The alloys of zinc and copper con- 
taining more than this per cent of zinc become granular on cool- 
ing, and do not yield distinct crystals. The following observa- 
tions of the author may therefore be of value in extending the 
history of the subject. 

During the course of some experiments on the compounds of 
zine and arsenic a furnace product was accidentally obtained 
composed of these two elements imperfectly fused together and 
mixed with cinders. The cavities of this mass were lined with 
very brilliant octahedral crystals having a bright metallic lustre. 
The crystals although small could be easily measured with a 
reflective goniometer and gave the exact angle of the monometric 
octahedron. A sufficient number of the crystals for analysis 
was separated with some difficulty from the gangue. ‘They were 
dissolved in dilute hydrochloric acid and the zine precipitated 
with carbonate soda was determined in the usual way. ‘The 


result gave 
Zine, - - - - - - - 81:18 
Arsenic, - - - - - 18°82 


10°00 
The quantity of arsenic in these crystals isso much smaller than 
the amount required to form any probable definite compound that 
there can be but little doubt that it is present as impurity and 
that the octahedrons are an isomorphous mixture of the two ele- 
ments. The presence of a certain amount of impurity seems to 
favor metallic crystallization and it is possible that it may be the 
disposing cause in this case, inducing as it were a monometric 
condition in the zinc. The beautiful lead crystals containing a 
small quantity of antimony which are obtained at the smelting 
works near Clausthal in the Harz, are familiar to mineralogists, 
and the author has found that a small quantity of lead on the 
other hand greatly facilitates the crystallization of antimony. 
Similar facts have been noticed in the case of bismuth so that dis- 
tinct crystallization instead of being the test of purity in the 
case of a metal is quite the reverse. Po what extent the presence 
of these impurities may eflect the crystalline form of the metal 
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has not yet been determined but it is certain that this influence is 
important and that it depends as well on the amount as on the 
nature of the impurity. Laurent and Holms (Ann. de Chimie et 
Phys., [2], vol. 1x, 333), state that zinc containing a few per cent. 
of iron crystallizes in rhombic prisms, and Warren de la Rue 
also (Phil@sophical Magazine, vol. xxvii, 370) has analyzed and 
measured rhombic prisms of zinc having the composition, zinc 
90°00, iron 2°56, lead 6:00, copper 1-44. Acicular crystals havy- 
ing a similar composition have also been described by Erdmann, 
(Berzelius, Traité, ii, 620). Moreover the author observed in a 
furnace product similar to the one above described some flexible 
acicular crystals which he analyzed and found to consist of zine 
91:3, arsenic 8°7. These crystals could not be crystallographi- 
eally determined but they were undoubtedly similar in form to 
those before described and entirely different from the octahedral 
crystals noticed above. Is it not possible that all the prismatic 
erystals of zine, which have been described, including those of 
Néggerath and Rose, may belong to the same crystalline system? 
If so the apparent anomaly presented by the above facts would 
disappear, and as the observers themselves do not claim that the 
crystalline system has in either case been determined beyond a 
doubt, this is not an improbable supposition; moreover the au- 
thority for the rhombohedral system rests on a single specimen, 
which, as Rose admits, is not capable of exact determination 
erystallographically and has never been analyzed. However 
these facts may be regarded, the octahedral crystals above de- 
scribed appear to the author to confirm the view that zinc is ca- 
pable of crystallizing in the monometric system, but he does 
not attach to the observation any weight except as.confirming 
previous results, and as furnishing additional data for the solution 
of the problem. 

Cambridge, Nov. 14, 1860. 


Art. XVII.— General Account of the Results of Part II. of the dis- 
cussion of the Declinometer Observations made at the Girard Col- 
lege, Philadelphia, between 1840 and 1845, with special reference 
to the Solar Diurnal Variation and its Annual Inequality; by 
A. D. Bacue, Superintendent U. S. Coast Survey. 


(Read before the Amer. Assoc. for the Adv. of Science, at Newport.) 


THE discussion presented last year to the Association embraced 
the amplitude cf the solar diurnal magnetic variation, as well 
as that of the number and magnitude of the disturbances of de- 
clination, in reference to the eleven years’ period, heretofore 
pointed out by General Sabine and others. e discussion now 
presented, is of the annual solar diurnal variation and its annual 
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inequality. The complete results of the computations, as in the 
other case, will be given in the Smithsonian Contributions to 
Knowledge, and the present paper will contain merely a general 
account of the results. 

The normals, or means, freed from the disturbances, are used 
in the discussion, avoiding thus the necessity for rejecting the 
observations of months in which disturbances are oy The 
same course is followed by the Rev. Professor H. Lloyd in his 
discussion of the Dublin observations and also b’ General Sabine 
in the third volume of the discussion of the Toronto observations. 
I therefore return to the hourly normals given in part (I.)* of the 
discussion, and arrange them according to months of the year, cor- 
recting those of 1845 for index error, as already explained. The 
tables given in the complete memoir, show at one view the mean 
hourly readings for yon month unaflected by large disturbances, 
and the mean hourly position of the magnet in reference to its 
general mean position. The solar diurnal variation for each 
month is readily traced in the table, but the annual inequality 
in the diurnal variation being affected by the secular changes is 
less distinctly traceable. To give this result distinctness, each 
hourly normal is compared with the corresponding monthly 
mean value, as set down in the last vertical column of the table, 
and the results are recorded in anew table. The sign + in this 
latter table indicates a westerly, and the sign — an easterly de- 
flection of the north end of the magnet from its mean position, 
the scale divisions having been converted into minutes of are. 

The distinctive features of this second table are brought out 
both analytically and graphically. The inequality in the diurnal 
variation is most readily seen by comparing the horizontal lines 
of the table from August and iebruary and the annual variation 
appears most plainly by carrying the eye down the vertical col- 
umns for the hours of 6 and 7 A. M. 

The annual variation depends upon the earth’s position in its 
orbit, the diurnal variation ied subject to an inequality depend- 
ing upon the sun’s declination. ‘The range is greater during 
the summer, when the declination is north, and less during the 
winter when the declination is south, and passes from one to the 
other about the time of the equinoxes. The summer and win- 
ter means are therefore tabulated for comparison with the gene- 
ral mean. Diagram A shows the type curve for the summer 
and winter periods and the general mean of the year. The sum- 
mer months, April to September inclusive, give a diurnal range 
of nearly 10} minutes and the winter months one of 5} minutes. 
Diagram B shows the same results in a different form, the mean 
yearly curve of the first diagram (A) being straightened out to 
form the axis of the second (B). The curves represent the win- 


* This Jour., [2], vol. xxix, p. 36. 
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ter and summer variations, the ordinates being the difference be- 
tween those of the yearly curve, and of the winter and summer 
curves respectively. This diagram shows very perspicuously the 

rogress of the annual variation at different hours of the day. 

t shows that at 6 or 7 A. M. the annual variation isa maxi- 
mum, disappearing at a quarter before 10 a.m. That it reaches 
a second, (secondary,) maximum at 1 P. M. nearly disappearing 
shortly after 5 p.m. A still smaller maximum is reached after 
9p. M. and half an hour before midnight the annual variation 
again disappears. At, and before, and after the principal maxi- 
mum between 6 and 7 A. M. the annual variation causes the 
north end of the magnet to be deflected to the eastward in the 
summer and to the westward in the winter. At 1 Pp. M. the deflec- 
tions are to the west in summer and to the east in winter; the 
range of diurnal motion being thus increased in the former sea- 
son and diminished in the latter. The needle is thus deflected 
in summer, more to the east in the morning hours and more to 
the west in the afternoon hours, or has greater elongation than 
it would have if the sun moved in the equator. In winter the 
reverse is the case. The range of annual variation from sum- 
mer to winter at Philadelphia is about 3’, and its daily range 
about 2’°6. 

In diagram C similar curves are given for Philadelphia, St. 
Helena, _ eel and Hobarton, of the winter and summer pro- 

ress of the annual variation. The comparison indicates that 

oronto and Hobarton are not normal types of the half yearly 
deflections and the near coincidence of the forms at Philadelphia 
and St. Helena, seems to show that the type for different places 
is one and the same in general character, affected by incidental 
irregularities. 

In reference to the annual variation, Gen. Sabine, in the rectifi- 
cations and additions to the last volume of Humboldt’s Cosmos, 
expresses himself as follows: 

“Thus in each hemisphere the semi-annual deflections concur 
with those of the mean annual variation for half the year and 
consequently augment them, and oppose and diminish them in 
the other half. At the magnetic equator, there is no mean diur- 
nal variation, but in each half year the alternate phases of the 
sun’s annual inequality constitutes a diurnal variation of which 
the range in each day is about 3’ or 4’, taking place every day 
in the year, except + ba the equinoxes, the march of the diur- 
nal variation being from east in the forenoon to west in the after- 
noon when the sun has north declination and the reverse when 
south declination.” According to the same authority the annual 
variation is the same in both hemispheres, the north end of the 
magnet being deflected to the east in the forenoon, the sun hay- 
ing north declination, whereas in the diurnal variation the north 
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end of the magnet at that time of the day, is deflected to the 
east in the northern hemisphere and to the west in the southern, 
In other words, in regard to direction, the law of the annual va- 
riation is the same as that of the diurnal variation, but opposite 
in ang from the northern to the southern magnetic hemi- 
sphere. 

“iene interesting conclusions as to the law of change of the 
annual variation, will flow from a closer discussion of the obser- 
vations at the two hours of maximum, namely 6 to 7 A. M. and 
1to2p.m. The general table, by subtracting the annual mean 
from each monthly value, at the respective hours, gives the fol- 
lowing values for the annual variations at or near the hours of 

rincipal and secondary maxima of range, the signs + and — 
indicating as usual westerly, or easterly deflection from the an- 
nual mean position. 


6to7 lto2 6 to7 lw2 
A. M. | P. M. aM | PM 
‘ ‘ 

January, +201 -098 || July, -194 +125 
February, +131 -112 | A 2°66 +131 
March, +047 -047 || September,) -1-24 +0°82 
April, +015 | || October, +141 | 
May, - 1°38 | 0-93 November,| -135 
June, - 190 089 || December,! +2°30 -120 


The greatest range at 6 to 7 A. M. is 5’-0 the easterly deflection 
being greater than the westerly by 04. That from 1 to 2 Pp. m. 
is 2'7, the eastern and western deflections being equal. A gen- 
eral inspection of the columns shows that the solstices are approx- 
imately the turning epochs of this annual variation, and that the 
signs change at the time of the equinoxes. To determine these 
points with the more precision the numbers of the table were 
—— by an analytic formula. According to this, January Ist 
and July 1st (ten days after the solstices) are the dates of the 
greatest values, and the transition from positive to negative val- 
ues, and the reverse will occur on the first of April and first of 
October (ten days after the equinoxes). 

A table is given in the memoir showing the satisfactory coin- 
cidence of the observed and computed values. This result agrees 
with that deduced by a different method by General Sabine. 

To give a definite determination of the law of the phenom- 
enon, so as to embrace the whole progress shown by the series, 
the regular solar diurnal variation has been expressed as a func- 
tion of the time, by four terms of Bessel’s formula, the equation 
being found for each month, and also for each half year from 
April to September and from October to March and also for 
the whole year. Allowance was made in determining the co- 
efficients for the different weight of the readings at the even and 
at the odd hours. 
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The equation for the whole year is compared with that given 
by Prof. Lloyd for Dublin. Reference is made to the monthly 

uations deduced by Mr. Karl Kreil from a consecutive series 
of observations made at Prague from 1840 to 1849, and selected 
from a longer series of thirteen years. 

The following table exhibits the close cor ndence of the 
computed and observed mean annual value of the regular solar 
diurnal variation. 


Philadelphia | Diurnal variation. | Differ. Philadelphia | Diurnal variation. Differ- 
mean time. (Compared. Observed.| ence. mean time. Compared. | Observed.| ence. 
0195 | | -0'47 | -o02 | 12194 | +3'69 | | -O'04 
-048 | -051]} +003 |} 13 “ +428 | +4432 | +004 
|-o51| -o44] 14 « | +381 | +877 | -0-04 
-067 | -O71 | +004 +277 | -001 
-109 | -119 | +010 +171 | +180 | +0°09 
5 -182/) -164 -018 +088 | -010 
-277 | -272} -005 +033 | +025 - 008 
-349 | -347 -002 - 007 - 007 -000 
-344 -350 | +006 20 - 038 - 033 - 005 
-229 | | +014 * - 057 -060 | 
-024 -919 |; -005 3° - 0°62 -064 | +002 
+203 | +014 - 057 - 071 +014 


The greatest difference at any one hour is less than 11” and 
the probable error of any single computed value is +019. 

Diagrams D and E give the resulting curves for the computed 
honrly values of the diurnal variation for each month of the 
year. Diagram D contains the curves for the six months of the 
summer half year and E, for six months of the winter half year. 
Positive ordinates correspond as before to a westerly motion of 
the north end of the needle, and negative ordinates to an east- 
erly motion. Diagram F contains the type curves for the sum- 
mer, winter and the whole year. 

From the computed values as given in the the table assisted 
by the diagrams, the general features of the diurnal variation 
and of its annual inequality are readily deduced. 

The general character of the diurnal motion is nearly the 
same for the summer half year, for the winter half and therefore 
for the whole year. The greatest eastern deflection is, at a mean, 
reached a quarter before eight a. M. being a quarter of an hour 
earlier in summer, and half an hour later in winter. Near this 
hour the declination isa minimum. The greatest western deflec- 
tion is reached, at a mean, at a quarter after one o'clock P. M., a 
few minutes earlier in both the summer and winter. At this hour 
the declination is a maximum. The diurnal curve presents but 
a ~~ wave, slightly interrupted by a deviation occurring dur- 
ing the hours near midnight, or from 10 P. M. to 1 a. M. when 
the magnet has a direct or westerly motion. Shortly after 1 a. a. 
the north end of the magnet moves easterly, completing the 
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cycle, and arriving at its eastern elongation shortly before 8 a. M. 

his nocturnal deviation is well marked in winter, vanishes in 
summer and is but slightly perceptible in the annual curve. <Ac- 
cording to the investigations of General Sabine, it is probable 
that if the effect of disturbances was completely obliterated in 
the results, this small oscillation would disappear. In summer 
when it is not noticed the needle remains nearly stationary from 
8 p.M.to3a.M. The type curves for the year, show a similar 
result. The diurnal curves for the months when the sun’s decli- 
nation is north, and those when it is south, resemble each other 
closely, as is shown by diagrams D and E. 

For greater precision in regard to the epoch and amount of the 
diurnal variation we must recur to the analytical expressions 
representing the numbers of the table. 

he following table contains the results for each month and 
for the summer and winter seasons and the whole year, also the 
critical interval between the two adjacent hours of the mean po- 
sitions. 


Western | Critical in- Epoch of mean Critical 
elong. terval from declination. 
P.M. min. tomax.| A. M. interval. 


hm hm Am | hm 
429 10 52 708 8 16 
458 10 52 7 26 8 34 
5 27 10 46 7 32 8 46 
5 15 10 34 740 8 56 
5 52 1019 6 57 8 38 
5 47 10 25 8 26 10 01 
5 52 10 30 9 32 11 02 
5 47 10 10 8 40 10 30 
5 15 958 6 45 847 
517 10 30 5 23 6 53 
514 10 16 6 08 7 52 
140 4 46 10 50 617 727 
Summer, 1 08 5 35 | 1017 7 43 9 26 
Winter, 1 25 501 10 40 6 49 8 09 
Year, 7 48 116 528 | 1026 708 8 42 


The formule also give for the time of the seondary minimum 
of eastern declination in winter 95 42™ p, M. and for its amount 
—0'97. 

For the time of the secondary maximum of western declina- 
tion in winter, 15 15™ a. M., and for its amount —0"26; differ- 
ences 33™ and 

For the secondary minimum of eastern deflection for the year, 
10" 11™ p. M. and its amount, —0’62. 

For the secondary maximum of western deflection for the 
year, 1" 13™, and its amount —0°47; differences 35 02™ and 015. 

The effect of the season on the critical hours is well marked 
in the foregoing table, the eastern elongation occurring earliest 
between the summer solstices and the autumnal equinox, and 
latest about the winter solstice. 


colon an 


- 
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The eastern elongation occurs earliest about the winter solstice 
and the same holds good for the morning epoch of the mean 
declination. The afternoon epoch, however, occurs earliest 
shortly after the autumnal equinox, and latest shortly after the 
summer solstice. The critical hours which are most constant 
during the year, are those of the western elongation and of the 
morning mean declination. The greatest difference between any 
month and the mean of all the months, is 31 minutes in the 
former and 28 in the latter. 

To exhibit the features of the diurnal variation and its annual 
inequality, a graphical representation is given in diagram G. 
The magnetic surface is formed by contour lines 05 apart. The 
curves 4n dots (....) are lines of mean position. Those in 
dashes (----) are eastern deflections from the normal position 
and the full lines are western deflections. This Diagram and 
the table from which it is deduced are immediately epptieahie to 
the practical problem of furnishing the correction to be applied 
toa single observation, made at any hour of the day and month, 
to reduce it to its mean value. It also renders unnecessary the 
development of the annual variability of the coefficients in the 
analytical expression. The diagram distinctly exhibits the diur- 
nal minima and maxima, the former represented by a valley, the 
latter by a ridge, on the magnetic surface. 

Next, the magnitude of the diurnal range is studied. The 
following table exhibits the amount of the deflection at the east- 
ern and western elongation and the diurnal amplitude of the 
declination for each month in the year derived from the equations. 


Deflection at {Diurnal | Deflection at ;Diurnal 

\E. Elong.|W. Elong.) range. E. Elong.|W.Elong.| range. 
-2'46 | +3752 | 11"04 
+311 3 +6 | 12°15 

+4 03 41 | +5 60 | 10-81 

+5 28 | 5°41 

+5 4 | 4°77 

-5 | +5 06 ‘ +8:14) 4°79 


The diurnal range for the summer months is 10’-45, for winter 
months 556, and for the whole year 7°89, all corresponding to 
an epoch about a year and a half removed from the epoch of a 
minimum of the solar period. 

The numbers denoting the diurnal range, exhibit three re- 
markable features, namely, the maximum value in August, the 
sudden falling off in September and October, (Diagram H,) and 
the minimum value in November and December. In other re- 
spects, the progression is regular. The curve is single crested, 
which holds in the eastern, as well as the western deflections 
when viewed separately. This is of special importance, as it is 
probable that the interference of these separate curves at other 


Jany. 
Feby. 
March. 
| April. 
May. 
| June. 
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stations chiefly determine the double crested character of the 
curves of diurnal range. The curves for Milan, Munich, Géttin- 
gen, Brussels, Greenwich, Dublin, etc., for instance, exhibit two 
maxima, one after the vernal equinox and a second, general 
the smaller, about the summer solstice. The system to whic 
Philadelphia belongs, is exemplified by the annual progress of 
the diurnal range at Prague and certain Russian stations, as at 
Nertschinsk, but more closely by Toronto as seen in Diagram H. 
Neither station appears to have a tendency to a secondary max- 
imum about the month of April, so that the maximum about a 
month and a half after the summer solstice, is a well marked 
feature of the North American stations. 

In connection with the preceding discussion the ineqeality in 
the magnetic declination from year to year next claims attention. 

This subject presents greater inherent difficulties than the di- 

urnal inequality, on account of the difficulty of keeping the in- 
strument in precisely the same condition of adjustment through- 
out the year. In the first part of the discussion, I had occasion 
to refer to this circumstance while investigating the annual effect 
of the secular change, and it was then shown that the Philadel- 
phia observations share in this respect a similar difficulty with 
other stations in consequence of which the results must be re- 
ceived with caution.* 
_ In the mean monthly values of the declinometer readings and 
in their differences, when compared month for month, are com- 
bined the joint effect of the secular change, and of the annual 
inequality. To eliminate the effect of the secular change, condi- 
tional equations were formed, which give a value deduced by the 
application of the method of least squares, of 1:227 divisions, as 
the monthly effect of the secular change.t The effect of the 
secular change was deduced from the mean monthly values, and 
these values themselves being subjected to certain corrections, 
which the numbers show to be necessary, the following result 
for the annual inequality was obtained. 

* Dr. Lloyd's instructive note on this subject in his discussion of the Dublin ob- 
servations is as follows: “The determination of the annual variation is much more 
difficult than that of the diurnal, both on account of the much smaller frequency 
of the period and the difficulty of preserving the instrument in the same unchanged 
condition during the much longer time, or of determining and allowing for its 
changes when they do occur; accordingly, although the annual period may be traced 
in the observations of Gilpin anJ is. decidedly displayed in those of Bowditch, it 
has evaded the researches of recent observers. There is but a faint indication of its 
existence in the Géttingen observations, which were made at the hours of 8 A. w. and 
1 p.m, and Prof. Gauss and Dr. Goldsmith, find in the analysis of these observations 
no important fluctuations ao upon season. A similar negative result is de- 
— by Dr. Lamont from Munich observations which were made twelve times 
a day. 

+ This value 67 of annual change, though not preferable to the value (4/5) de- 
duced by a different method in part I of this discussion, must necessarily be em- 

loyed in the present investigation. The most reliable value 5/0 was deduced 
js independent observatious, as already announced. 


q 
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j | Jan. |Feb. March) Apr.; May| June Nov.;| Bec. 
Mean declinom, readings, |56 |563-1) 563°5 |562°6/561-1 6) 554-4 
Corr. fur secular change, | -4°4| 6) —2:8 | -0 4) +04) +12) +20) +28 +3°6| +44 


Annual variation in are, |+0"5| | 402| —0-6| -1-0| -v-9| 001-02! 409| 407 


This result has been adopted as representing the annual vari- 
ation. From June to October the north end of the magnet is 
accordingly to the eastward of the mean annual position, (after 
the elimination of the secular change,) and in the remaining 
months of the year, it is to the westward of this position. From 
the vernal equinox until after the summer solstice, the motion is 
to the eastward, or retrograde in regard to the advance of the 
secular change, (to the westward). This is in conformity with 
the law given by Dr. Lloyd in the Dublin discussions, the motion 
of the magnet there being to the westward at that period of the 
year, or the reverse of the Philadelphia deflection. The secular 
change is also reversed. The west declination diminishing at 
Dublin between 1840 and 1843. The results for annual inequal- 
ity from seven years of observation at Toronto, are also brought 
out and compared with the Philadelphia results. The secular 
change at Toronto was 2'0, whilst at Philadelphia (1843) it was 


4’'4. In regard to the amount of the inequality, the two stations 
agree remarkably well, the range remaining slightly below 2’ of 
arc. It is supposed that this range at the same station is increas- 


ing, or diminishing, as the secular change increases or diminishes. 


Arr. XVIIL—The Upper Silurian Beds of Western Tennessee ; and 
Dr. F. Roemer’s Monograph ; by Prof. J. M. Sarrorp, Leba- 


non, Tenn. 


To no part of Tennessee has the attention of American pale- 
ontologists been more frequently directed than to the region of 
“the glades,” in the western part of the State. Recently atten- 
tion has again been called to this region by the publication of 
Dr. Roemer’s valuable and elegant monograph.* For this work, 
which we welcome with great pleasure, we are much indebted to 
Dr. Roemer. It presents a unique local fauna of great interest. 
Setting aside a few forms, the species he enumerates and describes 
belong to a bed of calcareous shales and limestones equivalent to 
the Niagara group of New York. This bed I have denominated 
for some time past, in my unpublished notes, the ‘sponge-bed,’ or 
the sponge-bearing bed, the appropriateness of which name is at 
once seen by referring to Dr. Roemer’s monograph. 


* Die Silurische Fauna Des Westlichen Tennessee ; Eine Palzontologische Mon- 
ographie von Dr. Ferdinand Roemer; Breslau, 1860. See this Journal, xxxi, 127. 
Am. Jour. Scr.—Srconp Series, XXXI, No. 92.—Marcu, 1861. 
27 
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The object of this article is to point out the fact that the fauna 
illustrated in the above work is not the only one occurring upon 
the glades. Heretofore not a little confusion has existed with 
reference to the different beds of this region. To this day, so 
far as the writer knows, no complete sections have been pub- 
lished. To present the number and order of the beds, and to 
prepare the way for a clear understanding of the formations and 
their condition, the following section, selected from the materi- 
als gathered for my Report upon the Geology of Tennessee, is 

iven. It was made in the northern part of Wayne county. 
The successive beds crop out along a line, which commencing at 
the level of the Tennessee river (low water) at Clifton, and run- 
ning back nearly four miles, terminates at the top, and on the 
end of one of the spurs, or fingers, that jut out from the high 
flat lands further east. The beds are arranged in descending 
order. The term Niagara is made to include both the Clinton 
and Niagara groups of New York. 


9. Top of ridge overlooking the valley of Eagle Creek. 

CaRBONIFEROUS. Strata concealed ; loose cherty masses scattered over the 
surface containing occasional fossils, 53 feet. 

8. Strata (when weathered) bluish or greenish siliceous 

shale. Eight feet at the base interstratified with thin, 

smooth, fine-grained sandstones which are charged with indi- 


Devoyian, viduals of a small Lingula, 42 feet. 


Hamilton group ? 
7. Fine-grained sandstone highly charged with the same 
Lingula as above, 8 feet. 
6. Grey crinoidal Limestone—Fossils obscure at this point, 


| 
( Lower 


berg ? —the horizon, however, of well marked Lower Helderberg 
z rocks at other points in Wayne county, 25 feet. 

@ | 5. Glade forming Limestones and Calcareous Shales.—The 
limestone grey often coarse crinoidal—sometimes argillaceous 
d. —All very fossiliferous—occasionally containing layers of 
Fel “yo chert, 90 feet. 

& | Niagara, the 4. Variegated Limestone; brownish-red and grey layers 
© | Variegated interstratified—many layers argillaceous—orthocerata ion 

\ Bed. dant in lower part, 96 feet. 


{ 8. Greenish calcareous Shale, containing Leptena sericea, 
and Strophomena alternata, 15 feet. 


2. Blue Limestone in rough thick-bedded layers containing 
Strophomena alternata, S. tenuistriata, Rhynconella increbes- 
Lower Smiveian. } cens, R. dentata, Cyclonema bilix, Columnaria stellata, &c., 

Hudson River. | 21 feet. 

1. Blue Fg rained Limestone—in thin smooth layers 
separated by shaly leaves—has been used as “ Hydraulic 
Limestone ”—contains Orthis testudinaria, Rhynconella mo- 
_ desta, Lingule, Trilobites, 70 feet. 

The beds numbered 4, 5, and 6, represent all the glade-form- 
ing limestones and shales, and it is to these that attention is 
especially invited. In this part of Wayne county, their entire 
thickness is seen to be 211 feet. 


| 
| 
| 
| 
| 
| 
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No.4. Variegated Limestone.—This bed, the first I notice, rests 
directly upon the Hudson river rocks. The junction is well 
seen at Clifton and below that place, for several miles, along the 
eastern bank ef the Tennessee river. This bed is seen in the 
glade region occupying generally a low position. Outside of 
Wayne and Hardin counties its base is rarely seen. The vicin- 
ity of Clifton is the most favorable place for studying the entire 
bed, that has come under my observation. 

It is easily recognized by interstratified brownish-red layers, 
some of which, when crinoidal, furnish a pretty good marble. 
It is, however, often argillaceous and crumbling. 

Its red color, due to sesquioxyd of iron, may indicate its 
Clinton affinities. 

This bed is, in general, comparatively barren in fossils. Occa- 
sionally its layers are crinoidal. Atrypa reticularis, and several 
species of orthocerata are met with. At Clifton, the base of the 
bed, the entire mass, is exceedingly rich in individuals of several 
species of orthoceras and in large crinoidal stems and roots. The 
sponges especially are abundant. 

No. 5. Gray Limestones and Shales, or the Sponge-bearing Bed. 
—This is the division to which Dr. Roemer’s fauna belongs. It 
is a series of gray crinoidal limestones and calcareous shales, the 
latter often predominating. On the sloping marly glades the 
layers of limestone frequently crop out in two or three success- 
ive ledges separated by masses of shale. Thin layers of chert 
often occur interstratified with the limestone. Fossils abound, 
among them Astraeospongia meniscus is very characteristic, in 
fact the mass might well be called the Meniscus bed. 

The general thickness of the bed is from 80 to 100 feet. In 
this respect, however, it is quite variable; at a few points the 
thickness is reduced to 30 and even to 20 feet. In the section 
above it is given at 90 feet; it is quite possible, however, that a 

ortion of the overlying bed (as in it, at this point, no character- 
istic fossils were observed) ought to be included, thus making 
the thickness to a small extent greater. 

The Sponge-bearing Bed is the prevalent rock of the glades 
in Hardin, Wayne, Decatur and Perry counties. It also occurs, 
to some extent, in Humphreys, Benton and Henry. 

Nearly all of the species given by Dr. Roemer in his mono- 
graph are found in this bed. There are a few, however, which, 
so far as my observations extend, are confined to the bed next 
above, haying been seen, in place, only in these rocks; the most 
important, perhaps, is Pentamerus galeatus. Spirifer macropleura, 
(S. Niagarensis, var. oligoptycha of the monograph) although in 
New York a Lower Helderberg form, is properly included in 
this fauna as it occurs in this as well as in the overlying bed. 
Culeeola Tennesseensis, Roemer, is the same as C. Americana, 


| 
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Safford, described in a previous number of this Journal, (vol. 
xxix, p. 248). The latter name must give place to the former. 
On a future occasion I shall have remarks to make upon other 
species given in Dr. Roemer’s monograph. 

No. 6. Lower Helderberg —We come now to a bed of strata 

resenting a fauna quite different from that illustrated by Dr. 
mer. It occurs well marked at numerous points within the 
lade region and in the counties mentioned. ‘The place of this 
is immediately below the Devonian shales and sandstones 
cropping out, when present, from beneath those on the hill-sides. 
At many — it is the surface rock. Many of the glades, 
with naked summits, present only Niagara rocks. Some, how- 
ever, are capped by this formation. This division, as a bed, and 
looking over the whole region, is to a considerable extent cut up 
and fragmentary. 

In thickness it varies much ; at some poiuts it is entirely absent, 
No. 7 or 8 resting immediately upon the Sponge-bearing bed; 
then again it swells out to 60 or 70 feet, and perhaps to as much 
as 100 feet although I have not any where, as yet, measured so 
great a thickness. 

So far as it regards the particular section presented, it is not 
certain that No. 6 is wholly, or even in part, aoe Helderberg, 
no characteristic fossils having been seen. It marks, however, 
the horizon of these rocks. Within a few miles of this point, 
the bed holding this position is well characterized in good 
sections.* 

To my mind it is evident, that this bed was subjected to very 
considerable denudation before the deposition of the Devonian 
shales and sandstone; hence its variable thickness, or its absence 
when, in complete sections, the latter rocks are present. Going 
further back, I have reason to think that the floor of Niagara 
rocks, upon which this bed rests, was also previously subjected, 
(but not in so great a degree,) to denudation, ont hence the 
varying thickness of the Nia bed. This, too, will explain 
what appears to be the fact, that where the Niagara bed is thin 
the other becomes thicker, the two in this respect being, to a 
certain extent, complementary to one another. The Helderberg 
sediments filled up the hollows and basins of the partially denu- 
ded Niagara floor. 

Lithologically the bed under consideration cannot rp be 
distinguished from the one below it. But its fossils, as a whole, 


* I take this opportunity of expressing my thanks to my friend ‘and former 
pupil, A. B. Gant, 7 of Cravens Mills, Wayne county, for valuable assistance 
rendered me in my investigations on Indian and Eagle creeks. Mr. Gant has dis- 
covered several most interesting localities of fossils in both Wayne and Hardin 
counties. His ability and zeal promise much more with reference to the interesting 
geological features of this region. 
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are quite different. Here the characteristic sponges of the Ni- 
agara bed disappear; and so do the crinoidal forms so well illus- 
trated by Dr. Roemer. 

In their places we have other species, mostly brachiopods, the 
larger portion of which are known to occur in the Lower Hel- 
derberg rocks of New York. Below is a list of some of the 
described species. These have all been collected by the writer 
from the bed in question. Most of them may be found in all, 
or nearly all the counties bordering the Tennessee river. With 
the exception of the last, they have all been compared directly 
with New York specimens. 

Eatonia (Atrypa) singularis. Rhynchonella mutabilis, Hall. 
Merista “) laevis. Orthis subcarinata, Hall. 
“) bella, Hall. “ oblata, Hall. 
Rhynchospira formosa, Hall. “ — varica, Hall. 
- globosa, Hall. Spirifer perlamellosa, Hall. 
Nucleospira ventricosa, Hall. Strophomena punctulifera, Conrad. 
* concentrica, Hall. Phacops Hudsonicus, Hall. 
Pentamerus Verneuili, Hall. Anisophyllum Agassizi, Edwards 
° galeatus, Hall. and Haime. 

Dr. Roemer’s beautiful species, Rhynchonella Tennesseensis, as 
well as Athyris tumida, as he has it, ought perhaps to be included 
in the Lower Helderberg fauna; I have seen many perfect in- 
dividuals of the first in these rocks, and but a few uncertain 
fragments in the debris of the Ni or Sponge-bed ; of the 
second species, but few individuals have come under my obser- 
vation and I am more in doubt as to its true position. 

The following among the brachiopods given in the monograph 
are common to the two beds; Atrypa reticularis, hvac 
Wilsoni, Orthis elegantula, Spirifer (‘ Niagarensis”) macro- 
pleura and Strophomena depressa. 

Within a few months I hope to be able to present a more de- 
tailed and systematic account of these rocks, together with com- 
plete lists of the fossils they contain. 

Lebanon, Tenn., January, 1861. 
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Art. XLX.—Correspondence of JOACHIM BARRANDE, Six 
LIAM LOGAN and JAMES HALL, on the Taconic System and the 
age of the Fossils found in the Rock of Northern New England, 
and the Quebec Group of Rocks. 


I. Intropucrory Remargs. 


As some of our ay © readers may not be acquainted with 
the question to which the following important correspondence 
relates, we think it advisable to make a few explanatory obser- 
vations by way of introduction. A complete history of the 
whole subject would require a greater amount of space than can 
be afforded and we shall therefore touch only upon a few of the 
more salient points. 

The rocks under discussion occupy a belt of country east and 
west from twenty to sixty miles wide, stretching from the vicinity 
of the city of New York in a northerly direction to Lake Cham. 
plain ok thence through Vermont and Lower Canada to Cape 
Gaspé at the mouth of the St. Lawrence. The strata consisting 
of slates, limestones, sandstones and conglomerates are greatly 
disturbed, plicated and dislocated, and are often, especially along 
the eastern side of the belt, in a highly metamorphic condition. 
On this side they are overlaid unconformably by upper Silurian 
and Devonian rocks, but on the western and northern margin they 
are in contact with and in general seem to be a continuation of 
the Lower Silurian. Some of the slates of the formation closely 
resemble in lithological characters those of the Hudson River 
group and thus along the western side of the region, where the 
junction of the two formations occurs, it is often almost impossi- 
ble to draw the line between them. The dip and strike of both 
are in the same direction and throughout extensive areas the 
newer rocks appear to plunge beneath the older. The whole 
district affords an excellent example of those cases, so well 
known to field geologists, where the true relations of the different 
masses cannot be clearly worked out without the aid of fossils 
and where the best of observers may arrive at diametrically 
— opinions. 

r. Emmons, one of the geologists of the New York Survey, 
early convinced himself by a careful examination of these rocks, 
that they constituted a distinct physical group more ancient than 
the Potsdam sandstone, the latter being regarded by him as the 
base of the Lower Silurian System in North America. Ilis 
views were given in detail in 1842 in his final report on that 
part of the State confided to his charge, and in a more special 
manner in another work entitled “ THe Taconic System,” pub- 
lished in 1844. In this latter work he figured several species of 
fossils which had been collected in different parts of the forma- 
tion. Two of these were trilobites and were described under 
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the names of A tops trilineatus and Elliptocephala asaphoides. The 
others were graptolites, fucoides and apparently trails of anne- 
lides; he considered all the species to be distinct from any that 
had been found in American rocks of undoubted Silurian age. 
The pre-silurian age of the formation has also been maintained 
by him in several more recent publications such as his ‘“ Ameri- 
can Geology ”"—the several reports on the geological survey of 
North Carolina and in his “ Manual of Geology.”’ 

On the other hand, Professor Hall placed the whole region in 
the Hudson River group. In the first volume of the Palzontol- 
ogy of New York © identifies Alops trilineatus with Triarthrus 
Beckii the characteristic trilobite of the Utica slate ;—£ilipto- 
cephala asaphoides he refers to the genus Olenus and describes as 
congeneric therewith another trilobite (O. undulostriatus) said to 
be from the true Hudson River shales. It is scarcely necessary 
to state that these identifications have always afforded an ex- 
tremely powerful objection against the correctness of the position 
assumed by Emmons, because no species of trilobite is known to 
range from the Primordial Zone up to the top of the Lower Si- 
lurian. Hall's first volume was published in 1847 and as it is 
unquestionably the most important work on the Lower Silurian 
Fossils of North America it has been very generally accepted 
by our physical geologists as a guide. It is not surprising there- 
fore that, in al] the discussions that have taken place during the 
last fourteen years upon the age of these rocks, the majority of 
those who did not profess to be naturalists should have arranged 
themselves on the side of the leading Palontologist of the 
country. 

The formation was traced from New York through Vermont 
and there identified, by Prof. Adams the State Geologist, with 
the Hudson River group. The Canadian Surveyors continued 
it with great labor through a mountainous and partially unin- 
habited country for nearly five hundred miles further, from the 
northern extremity of Vermont to the neighborhood of Quebec 
and thence along the south side of the St. Lawrence to the mouth 
of that river at Cape Gaspé. In Canada the nomenclature of the 
New York Survey was adopted for all the formations and it ap- 
pears from his several reports that Sir W. E. Logan could find 
nothing in the physical structure of the country to authorize him 
to make an exception in favor of this particular series of rocks. 
It has therefore always been called the Hudson River group in 
the publications of the Canadian Survey. 

It will be seen by the following correspondence that the new 
hight thrown upon the question of the age of these rocks by the 
fortunate discovery of a large number of fossils near Quebec, now 
leads him to place them at the base of the Lower Silurian, and 
as he states that the shales in Vermont in which the trilobites no- 
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ticed in Mr. Barrande’s letter to Prof. Bronn have been found 
may be subordinate to the Potsdam it seems probable that the 
sequence contended for by Emmons will turn out to be at least 
for the greater part the true one. 


Il. 


Ow Fauna anp THE Taconic System or Emmons, IN a 
LETTER TO Pror. Bronn or Herweserc.* 


“ Paris, July 16, 1860. 
“ I have recently received, thanks to the kindness of Mr. E. Bil- 


lings, the learned paleontologist of the Geological Survey of Canada, a 
very interesting pamphlet entitled ‘Twelfth Annual Report of the Re- 
gents of the University of the State of New York, 1859.’ If you possess 
this publication, you will find there, at page 59, a memoir of Prof. J. Hall, 
entitled ‘ Trilobites of the Shales of the Hudson River Group.’ This sa- 
vant there describes three species under the names Olenus Thompsoni, 
Olenus Vermontana, and Peltura (Olenus) holopyga. The well-defined 
eharacters of these trilobites are described with the clearness and _precis- 
ion to be expected from so skillful and experienced a palzontologist as 
James Hall. 

“ Although the specimens are incomplete, their primordial nature can- 
not admit of the least doubt, when the descriptions are read, accompanied 
with wood engravings which the large dimensions of these three spe- 
cies render sufficiently exact. The first is 105 millim. long by 80 broad, 
the other two are somewhat smaller. 

“The heads of the two Oleni being deteriorated, the furrows of the 
glabella cannot be recognized. The thorax has a common and remarka- 
ble character, which consists in the greater development of the third seg- 
ment, the point of which is stronger and longer than in all the other 
pleura. This is a striking resemblance to the Paradorides, the second seg- 
ment of which has the same peculiarity. Besides, there is an intimate 
relation between these two primordial types, and we should not be sur- 
prised if America furnished us with forms uniting most of their character- 
istics. The pygidium of O. Thompsoni, the only one that is known, shows 
no segmentation, and attests by its exiguity its relation to a primordial 
trilobite. P. holopyga, by its whole appearance, resembles the species of 
Sweden so well known by the name of P. Scarabeoides. 

“ Thus all the characters of these three trilobites, as they are recognized 
and described by J. Hall, are those of the trilobites of the primordial fau- 
na of Europe. This is so true, that I think I may say without fear, if M. 
Angelin, or any other palzontologist practised in distinguishing the trilo- 
bites of Scandinavia, had met with these three American forms in Sweden 
or Norway, he would not have hesitated to class them among the species 
of the Primordial fauna, and to place the schists enclosing them in one 
of the formations containing this fauna. Such is my profound conviction, 
and I think any one who has made a serious study of the trilobitic forms 
and of their vertical distribution in the oldest formations will be of the 
same opinion, 


* Proceed. Boston 8S. N. Hist., vol. vii, Dee., 1860, p. 371. 
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“ Besides, all who have seriously studied paleontology know well that 
each geological epoch, or each fauna, has its proper and characteristic 
forms, which once extinct reappear no more. This is one of the great 
and beautiful results of your immense researches, which have generalized 
this law, recognized by each one of us within the limits of the strata he 
describes. 

“The great American paleontologist arrived long since at the same con- 
clusion, for in 1847 he wrote the following passage in the Jntroduction to 
the first volume of the Monumental Work consecrated to the Palzontolo- 
gy of New York. 

“*Every step in this research tends to convince us that the succession 
of strata, when clearly shown, furnishes conclusive proofs of the existence 
of a regular sequence among the earlier organisms. We are more and 
more able, as we advance, to observe that the Author of nature, though 
always working upon the same plan and producing an infinite variety of 
forms almost incomprehensible to us, has never repeated the same forms 
in successive creations. The various organisms called into existence have 
performed their parts in the economy of creation, have lived their period 
and perished. is we find to be as true among the simple and less con- 
spicuous forms of the palzozoic series, as in the more remarkable fauna 
of later periods.’ —J. Hall, ‘ Pal. of New York, i, p. xxuu.” 

“ When an eminent man expresses such ideas so eloquently, it is be- 
cause they rise from his deepest convictions. It must then be conceived 
that J. Hall, restrained by the artificial combinations of stratigraphy pre- 
viously adopted by him, has done violence to his paleontological doctrines, 
when, seeing before him the most characteristic forms of the Primordial 
fauna, and giving them names the most significant of this first creation, 
he thinks it his duty to teach us that these three trilobites belong to a 
horizon superior to that on which the second fauna is extinguished. 

“In effect, according to the text of J. Hall, the three trilobites in ques- 
tion were found near the town of Georgia, Vermont, in schists which are 
superior to the true Hudson River group. In his works J. Hall does not 
go beyond indicating the horizon of certain fossils, and no one would 
think of asking a guaranty for such indications. But on this occasion 
the great American paleontologist thinks it necessary to support his stra- 
tigraphical determination by another authority, chosen from the most re- 
spectable names in geology. The following is the note which terminates 
his Memoir. 

“*Nore.—In addition to the evidence heretofore possessed regarding 
the position of the shales containing the Trilobites, I have the testimony 
of Sir W. E. Logan, that the shales of this locality are in the upper part 
of the Hudson River group, or forming a part of a series of strata which 
he is inclined to rank as a distinct group, above the Hudson River proper. 
It would be quite superfluous for me to add one word in support of the 
opinion of the most able stratigraphical geologist of the American conti- 
nent.’ 

“ Now, when a savant like J. Hall thinks himself obliged to invoke 
testimony to guarantee the exactness of the position of a few fossils, it is 
clear that the determination of this position is difficult. 

Am. Sci1.—Seconp Sexues, XXXI, No. 92.—Manrcu, 1861. 
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“In order to understand these difficulties I have consulted the maps 
and documents relating to the State of Vermont and the country in which 
the town of Georgia is situated, and, although the library of our Geolog- 
ical Society does not contain all that one could wish on this subject, I re- 
cognized easily that Georgia is placed in the region where the order of 
succession of the deposits is the most obscured by foldings and disloca- 
tions ; so that the position of the schists in question could not have been 
determined by the incontestable evidence of direct superposition. Besides, 
the physical appearance of these schists is not that of the rocks constitu- 
ting the typical group of Hudson River. This is verified by the Note of 
J. Hall, for it tells us that Sir W. E. Logan is inclined to make a distinct 
group of these schists swperior to that of the Hudson, and which conse- 
quently would crown the whole Lower Silurian division of the continent. 

“For the above reasons, the geological horizon on which the three 
Oleni of Georgia were found appears to me, at first view, to have been 
but doubtfully determined, and in complete opposition to palwontolog- 
ical documents. 

“T do not think, then, that I weaken in the least degree the respect and 
confidence justly inspired by the labors of the American savants whose 
names have just been mentioned, when I ask them in the name of science 
to make new researches and new studies, that may lead to a final and cer- 
tain solution of this important question. 

“ Doubtless, thanks to the progress of our knowledge, we are new no 
longer bound by the ancient conception of the simultaneous extinction and 
the total renovation of the faune. As for myself, in particular, it would 
not be possible to accuse me of similar views at the moment when I am 
publishing the explanation of my doctrine of colonies. But you will per- 
ceive that the facts which I invoke in support of this doctrine are far 
from sustaining the reappearance of a fauna after the extinction of the 
following fauna, which the three trilobites of Georgia would do, if they 
had really lived after the deposit of the Hudson River group. 

“ This reappearance would be still more astonishing, as among the three 

at Silurian faunz the second fauna occupies the greatest vertical space 
and is probably the one which enjoyed the longest existence. Thus, to 
verify such a reappearance, the most incontestable proofs are required, for 
such a decision would compel the entire re-formation of one of our most 
important scientific creeds. “Yours very truly, 

J. BARRANDE.” 


In another letter, dated Paris, 14th August, 1860, Mr. Bar- 
rande says :— 


“You will easily perceive the interest and importance of the question, 
even if it were only raised on account of the three Oleni of Georgia; but 
it takes in now a much wider field, owing to a letter I have just received 
from Mr. Billings, official Palzontologist of the Geological Survey of Can- 
ada, who informs me that he has found lately, in the schists and limestones 
near Quebec, considered as being the prolongation of those in question in 
Vermont, nearly one hundred species, almost all new. Twenty-six of these 
come from a white limestone, and seem to him to be the true representa- 
tives of the Primordial fauna, and he cites among them Conocephalites, 
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Arionellus, Dikellocephalus, etc., that is, very characteristic forms of this 
fauna. 

“Tn another limestone, which is gray, he finds thirty-nine species, all 

different from the first, and representing, on the contrary, the most dis- 
tinct types of the second fauna. Finaily, the black schists furnish him 
with Graptolites, Lingula, etc., etc., fossils which at first sight cannot 
determine a horizon, because they are found upon several Silurian hori- 
zons. 
“While waiting for these very obscure stratigraphical relations to be 
disentangled, and without committing in any manner Mr. Billings, who 
should preserve the independence of his opinion, I may yet express to you 
my view wholly personal, and of which at this moment I take the entire 
responsibility. 1 think, then, that this region of schists and limestones of 
Vermont, in other words the Taconic system, will reproduce in America 
what took place in England as to the Malvern Hills, and in Spain for 
the Cantabrian chain,—that is to say, the Primordial fauna, after having 
been disregarded, will regain its rights and its place, usurped for a time 
by the second fauna. : 

“ You see it is a great and noble question, whose final solution will com- 
plete the imposing harmonies existing already between the series of paleo- 
zoic faunze of America and that of the contemporaneous faunz of Europe, 
leaving to each the imprint peculiar to its continent. 

“T can well imagine, from the position previously taken by our learned 
American brethren on the subject of the Taconic system, that the final 
solution of which I speak will not be obtained without debate, and per- 
haps some wounding of self-love, for some opinions that appear to be 
dominant must be abandoned. 

“ But experience has taught me that in such cases the most elevated 
minds turn always first to the light, and put themselves at the head of 
the movement of reform. Thus, when in 1850 I recognized the Primor- 
dial fauna in the Malvern Hills, where the second fauna only had been 
found, Sir Henry de la Beche and Sir Roderick Murchison were the first 
to adopt my views, to which little by little the other official geologists 
agreed ; Edward Forbes ranged himself publicly on my side in 1853 in 
‘The Geological Survey,’ while others still hesitated, until now there is no 
longer any opponent. 

“T think there will be the same experience in America, and that in a 
few years from this time the opinions of your savans will have undergone 
a great change as regards this que@tion. 

“Tt is a fine opportunity for Dr. Emmons to reproduce his former ob- 
servations and ideas with more success than in 1844, 

“ Yours very truly, 
J. BARRANDE.” 
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Remarks on Tue Fauna or tae Quesec Grove or Rocks Aanp THE 
Prrorpiat Zone or Canapa.* a Letrer apprEsseD To Mr. 
Joacum™m BarranDe oF Parts, sy Sir E. Locay, Directox 
or tHe Grow. Survey or Canapa.) 

Montreal, 31st Dec., 1831. 

My Dear Mr. Barranve: 


Iam much indebted to you for your letter of the 6th of Au- 
gust, which was or by a copy of your communication 
to Professor Bronn of Heidelberg, dated 16th July. Agreeabl 
to your request, I took an early aga | of letting Mr. Hall 
have a copy of your communication to Prof. Bronn, and he 
received it on the 11th or 12th September, 1860. 

I am of course aware, from the correspondence you have had 
with my friend Mr. Billings and myself, how far you are ac- 
quainted with our discoveries at Quebec. On two occasions, just 
previous to the receipt of your last letter to Mr. Billings (received 
the 8th November), I devoted the short time I could spare from 
other engagements connected with the Geological Survey, to 
farther researches at Point Levi. I have satisfied myself, not- 
withstanding the conglomerate aspect of the bands of rock which 
contain our new fossils, that the fossils are of the age of the 
strata. Without entering at present on minute details of struc- 
ture, I may say that the chief part of the specimens, found up to 
this time, are from two parallel out-crops, which might be De 
as representing two distinct layers. If they are such, they are 
comprehended in a thickness of about 150 feet; but the cireum- 
stances of the case, connected with the physical structure, make 
it probable that the one band is a repetition of the other through 
the influence of an anticlinal fold or a dislocation. Both out- 
crops dip to the southeastward. 

From the more northern out-crop (which we shall call A?) we 
have obtained Orthis 1, Leptena 1, Camerella 1, Lingula 2, Dis- 
cina 1, Agnostus 3, Conocephalites 1, Arionellus 4, Dikellocephalus 
6, Bathyurus 4. From the more southern out-crop (which we 
shall call A*) we have Dictyonema 1, Orthis 2, Leptena 1, Stro- 
phomena 1, Camereila 1, Cyrtodonté (?) 1, Murchisonia 3, Pleuroto- 
maria 7, Helicotoma 2, Straparollus 2, Capulus 2, Agnostus 1, 
Bathyurus 4, Cheirurus 2, Amphion 2. From a third out-crop, 
which is still farther southward, and supposed to be another 
repetition of the same band (which we shall call A‘), we have 
Orthis 1, Camerella 1, Asaphus (A Illenoides) 1, Bathyurus 1. 
Tracing A? or A* round the extremity of a synclinal, and find- 
ing occasional indications of the fossils of A? and A®, we arrive 
at a position on the south side of the synclinal. We shall call 
the position P. Here the band A? or A® ends, but a bed of 


* Communicated to this Journal by Sir William Logan. 
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sandstone a little above it is traceable over an auticlinal to a junc- 
tion with a conglomerate band iower than A? or A*, showing 
that A? or A* must merge into it. Call this A’. In this we 
have Asaphus (A. Iilenoides) 1, Menocephalus (M. globosus) 1. 
These two species occur in the same fragment of rock. Of all 
these fossils, 1 Orthis is common to A*, A? and A‘; 1 Leptena, 
1 Camerella, 1 Lingula, 1 Agnostus, and 1 Bathyurus, are common 
to A? and A*; 1 Asaphus is common to A® and A’. 

The dip at P is to the southeastward, and therefore an in- 
verted dip. Northwest of this, and therefore above it, at such a 
distance as would give a thickness of between 200 or 300 feet, 
we have a band of shale with nodules of limestone, the nodules 
made up of other rounded masses in a matrix holding fossils, 
many of them silicified. From a few of these compound nodules 
we have obtained Orthis 11, Leptena 1; this band we shall call 
B'. A band like this occurs about half a mile or more to the 
southwestward. It may be a higher band, or it may be the 
same band, but we shall call it B*. From this we obtain Cri- 
noidea (columns) 3, Orthis 1, Camerella 1, Nautilus 1, Orthoceras 
1, Leperditia 1, Trilobites (2 genera undetermined) 2. In another 
position to the southeast, on the southeast of the same anticlinal 
ay eee we meet with a conglomerate band sup- 
posed to be the same as B?; but, in case it should be different, 
we shall call it B*. Here we have Orthis 3, Pleurotomaria 2, 
Murchisonia 1, Ophileta 1, Helicotoma 1, Nautilus 1, Maclurea 1, 
Orthoceras 3 or 4, Cyrtoceras 1, Bathyurus 1, lllenus 2, Asaphus 1. 
Of all these fossils, 1 Orthis and 1 Camerella are common to B! 
and B?; the same Orthis and Camerella with 1 Leptena are com- 
mon to B', A‘, A? and 

To the north of all these exposures, and on the northwest 
side of a synclinal running parallel with the synclinal already 
mentioned, fossils have been obtained in a cliff of about 100 feet, 
composed of limestone conglomerate, thin bedded limestones and 
shales. Their equivalence is not yet quite certain, but the strata 
are supposed to be not far removed from A' and A?. We shall 
call this cliff A. The fossils from it are Tetradium 1, Orthis 1, 
Lingula 2, Trilobites (genus undescribed) 1, with a great collec- 
tion of compound Graptolide, described and being described by 
Mr. Hall under the genera Graptolithus 25, Retiolites 1, Reteo- 
graptus 2, Phyllograptus 5, Dendrograptus 3, Thainnograptus 3, 
Dictionema 3. 

I have given you these details of localities, because as the 
subject requires further investigation we do not yet wish to 
commit ourselves entirely as to the equivalency of separate ex- 
posures. But there is no doubt that the whole is one group of 
strata deposited under one set of alternating circumstances. The 
whole fauna, as known up to the present time, is composed of— 
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Mollusea, 
Graptolide, 


Of this fauna not one species is found in the Anticosti group, 
where we have a gradual passage from the fauna of the Hudson 
River formation to that of the Clinton, and not one of any forma- 
tion higher than the Chazy. Mr. Billings recognizes one species, 
Maclurea Atlantica ety, as belonging to the Chazy, and six 
species as belonging to the Calciferous. They are Lingula Man- 
telli (Billings), Camerella undescribed, Eeculiomphalus unde- 
scribed, Helicotoma uniangulata (Hall), H. perstriata (Billings), 
and one remarkable species of an undetermined genus, like a 
very convex Cyrtodonta, which occurs both at Mingan and point 
Levi. All of the forms, particularly the trilobites, remind the 
observer of those figured by Dr. D. Dale Owen from the oldest 
fossiliferous rocks of the Miasiaip ni valley, while independent 
of the six species identical with thew and Calciferous forms, 
there are many others closely allied to those found in the latter 
formation in Canada. 

From the physical structure alone no person would suspect 
the break that must exist in the neighborhood of Quebec, and 
without the evidence of the fossils, every one would be author- 
ized to deny it. Ifthere had been only one or two species of an 
ancient type, your own doctrine of colonies might have explained 
the matter, but this I presume would scarcely be applicable to 
so many identities in a fauna of such an aspect. Since there 
must be a break, it will not be very difficult to point out its 
course and its character. The whole Quebec group, from the 
base of the magnesian conglomerates and their accompanying 
magnesian shales to the summit of the Sillery sandstones, must 
have a thickness of perhaps some 5000 or 7000 feet. It appears 
to be a great devine of strata about the horizon of the 
Chazy and Calciferous, and it is brought to the surface by an 
overturn anticlinal fold with a crack and a great dislocation run- 
ning along the summit, by which the Quebec group is bronght 
to overlap the Hudson River formation. Sometimes it may 
overlie the overturned Utica formation, and in Vermont points 
of the overturned Trenton appear occasionally to emerge from 
beneath the overlap. 

A series of such dislocations traverses eastern North America 
from Alabama to Canada. They have been described by 
Messrs. Rogers, and by Mr. Safford. The one in question comes 
upon the boundary of the Province not over a couple of miles 
trom Lake Champlain. From this it proceeds in a gently curv- 
ing line to Quebec, keeping just north of the fortress; thence it 
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coasts the north side of the Island of Orleans, leaving a narrow 
margin on the island for the Hudson River or Utica formation. 
From near the east end of the island it keeps under the waters 
of the St. Lawrence to within eighty miles of the extremity of 
Gaspé. Here again it leaves a strip of the Hudson River or 
Utica formation on the coast. 

To the southeast of this line the Quebec group is arranged in 
long narrow parallel synclinal forms with many overturn dips. 
These synclinal forms are separated from one another on the 
main anticlinals by dark grey and even black shales and lime- 
stones. These have heretofore been taken by me for shales and 
limestones of the Hudson River formation, which they strongly 
resemble, but as they separate the synclinals of the Quebec group 
must now be considered older. I am not prepared to say that 
the Potsdam deposit in its typical form of a sandstone is any- 
where largely developed above these shales, where the shales are 
in greatest force. Neither am I prepared to assert its absence, 
as there are in some places masses of granular quartzite, not far 
removed from the magnesian rocks of the Quebec group, which 
require farther investigation ; but, from finding wind-mark and 
ripple-mark on closely succeeding layers of the Potsdam sand- 
stone where it rests immediately upon the Laurentian series, we 
know that this arenaceous portion of the formation must have 
been deposited immediately contiguous to the coast of the ancient 
Silurian sea, where part of it was even exposed at the ebb of 
tide. Out in deep water the deposit may have been a black 
satan dl calcareous mud, such as would give the shales and 

imestones which come from beneath the Quebec group. 

In Canada no fossils have yet been found in these shales, but 
the shales resemble those in which Oleni have been found in 
Georgia (Vermont). These shales appear to be interposed be- 
tween eastward dipping rocks equivalent to the magnesian strata 
of the Quebec group, and they may be brought up by an over- 
lapping anticlinal or dislocation. We are thus led to believe 
that these shales and limestones, which may be subordinate to 
the Potsdam formation, will represent the true primordial zone 
in Canada. 

Mr. Murray has this season ascertained that the lowest rock 
that is well characterized by its fossils in the neighborhood of 
Sault Ste. Marie, near Lake Superior, really belongs to the 
Birdseye and Black River group, and that it rests on the sand- 
stones of Ste. Marie and Lacloche, the fossiliferous beds at the 
latter place being tinged with the red color of the sandstone 
immediately below them. These underlying Lake Superior 
rocks may thus be Chazy, Calciferous, and Potsdam, and may be 
equivalent to the Quebec group and the black colored shales 
beneath. The Lake Superior group is the upper copper-bearing 
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series of that region, and rests unconformably upon the lower 
copper-bearing series, which is the Huronian system. The upper 
copper-bearing series holds nearly all the metals, including gold, 
and so does the Quebec group, each making an important metal- 
liferous region. Each when unmetamorphosed holds a vast 
collection of red colored strata. The want of fossils in the Lake 
Superior group makes it difficult to draw lines of division, but 
if any part represents the primordial zone, I should hazard the 
conjecture that it is the dark colored slates of Kamanistiquia, 
which underlie all the red rocks. 

Professor Emmons has long maintained, on evidence that has 
been much disputed, that rocks in Vermont, which in June, 
1859 I for the first time saw and recognized as equivalent to the 
magnesian part of the Quebec group, are older than the Birdseye 
formation ; the fossils which have this year been obtained at 
Quebec pretty clearly demonstrate that in this he is right. It is 
at the same time satisfactory to find that the view which Mr. 
Billings expressed to you in his letter of the 12th July, to the 
effect that the Quebec trilobites appeared to him to be about the 
base of the second fauna, should so well accord with your opin- 
ions; and that what we were last spring disposed to regard at 
Georgia as a colony in the second fauna, should so soon be 
proved, by the discoveries at Quebec, to be a constituent part 


of the primordial zone. I am, my dear Mr. Barrande, 
Very truly yours, 
W. E. LOGAN. 


Mr. Joachim Barrande, Rue Meziére No. 6, Paris. 


IV. 


LETTER FROM JAMES HALL, PALZONTOLOGIST OF NEW YORK, TO THE 
EDITORS OF THE AMERICAN JOURNAL OF SCIENCE AND ARTS, 


Gentlemen,—In the Twelfth Annual Report of the Regents of 
the University* upon the State Cabinet of Natural History, I 
published descriptions of three species of Trilobites from the 
shales of the town of Georgia in Vermont, referring them to the 
age of the Hudson River group. These trilobites had been in 
my possession for some two years or more; and knowing the 
great interest that Would attach to them, whenever published, I 
had waited, hoping that some new facts might be brought out 
touching the stratigraphical relations of these rocks in the town 
of Georgia. 

After the descriptions had been printed and a few copies dis- 
tributed, I inicenl that Sir William Logan was at that time 


* The same to which Mr. Barrande refers in his text to Prof. Bronn, p. 312. The 
preceding communications sufficiently explain the subject wader discussion. 
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actually investigating the rocks of that part of Vermont. De- 
siring to know the results of his latest researches in regard to the 
stratigraphical relations of these rocks, I withheld the final pub- 
lication till the Meeting of the American Association for the 
Advancement of Science, in Springfield, and there showed 
Sir William my descriptions as they now stand in the Report, 
and I then received his authority for the addition of the note 
which was appended. 

This in a few words is a simple history of the matter relating 
to the publication of these species. I made no remarks or com- 

arisons with the primordial fauna of Barrande in Bohemia, 
sav that these features would be at once recognized by 
every pyrene while their reference to the genus Olenus 
showed my appreciation of the nature of the fossils. 

I received a copy of the communication of Mr. Barrande, from 
Sir William Logan in September, a few days before setting out 
for my field duties in Wisconsin. Since my return to Albany, 
constant and pressing occupation has left me no time to consider 
a reply to a question of so much importance. 

Later discoveries in the limestones associated with the shales 
at Quebec leave no longer a doubt, if any could have been enter- 
tained before, that the shales of Georgia, Vermont, are in the 
same relative position; and we must regard these three trilobites 
as belonging to the same fauna with the species enumerated by 
Sir William Logan as occurring in the Quebec group. Left to 
paleontological evidence alone, there could never have been a 
question of the relations of these trilobites, which would at 
once have been referred to the primordial types of Barrande. 

Sir William Logan yields to the paleontological evidence, 
and says, “ there must be a break.” He gives up the evidence of 
structural sequence which be had before investigated and con- 
sidered conclusive; and having heretofore relied upon the opin- 
ion of the distinguished Geologist of Canada in regard to a 
region of country to which my own examinations had not ex- 
tended, I have nothing left me but to go back to the position 
sustained by palsontological evidence. Let us for a moment 
examine this paleontological evidence. 

The identifications of the fossils of the Quebec group, certainly 
show a remarkable agreement between the trilobites of this 
group and those of the Potsdam sandstone, in the occurrence of 
six species of Dikellocephalus and one of Menocephalus ; while the 
occurrence of many others is in agreement or not incompatible 
with the fauna of the Potsdam and Calciferous sandstones, The 
comparative values of the Trilobitic faunz of this group and of 
the primordial zone of Europe, as established by Barrande, is 
better shown in a tabular form which I here append. 

Am. Jour. Scit.—Seconp Serres, VoL. XXXI, No. 92.—Maxcu, 1861. 
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The Crustacean fauna of the primordial zone of Europe. 


Paradoxides, - 
- 
chun, - - These genera are all limited to the fauna primordiale, and 
GQonocephalus, none of the other European teilobites are 
aos known in this fauna 
Hydrocephalus, - 
Sao, - - - 
Arionellus,- - 
Agnostus, - - Of the first and second fauna. 
Amphion, - - Placed with doubt in the first fauna, and is well developed 


in the second fauna. 
The Crustacean fauna of the Quebec Group. 
Genera of the primordial zone. 


Arionellus, - - 

Agnostus, - = - A genus passing from the first to the second fauna. 

Dikellocephalus, - rel f the Potsd tod 

M en ocephal us, - enera 0 e ro pe 

Bathyurus, - - Quebec group. 

Asaphus, - - Of the second fauna. 

Hienus, = - - Of the second and third fauna. 

Amphion, - - Of the second fauna; and doubtfully of the first fauna in 
Sweden. 

Ceraurus =Chierurus, Of the second and third Silurian faune, and of the Devo- 
nian fauna. 


We have therefore in the Quebec Group, two established 

nera of the primordial zone; one, Agnostus, which passes 

m the primordial to the second fauna; one, Amphion, cited as 
doubtful in the first fauna in Sweden, and known to be in the se- 
cond; and three,-—Asaphus, []lzenus and Chierurus, which begin 
their existence in the second fauna. Of these, Asaphus begins and 
ends in the second; I]!zenus begins with the second and continues 
to the third; while Ceraurus = Chierurus begins in the second, 
extends through the third Silurian, and appears in the Devonian 
fauna. 

Bathyurus is a new genus, and as yet has no stratigraphical 
value in comparisons. Those ni 4 I described as Olenus 
have } roved to be not true Oleni; and though much resembling 
that genus, are nevertheless distinct; and I have proposed the 
names Barrandia and Bathynotus for the two forms.¢ These 
have yet no stratigraphical value, except so far as their relations 
to established genera may aid in that dntstion. 

The genera Dikellocephalus and Menocephalus are of the Pots- 
dam group; and so far the Quebec group is in parallelism with 
the Potsdam and Calciferous strata. 

Of the other genera, we know Asaphus, Illenus and Ceraurus 
(= Chierurus) in the Trenton limestone and Hudson River 

ups; Illanus and Ceraurus in the Upper Silurian strata of 
iagara age, or the third fauna of Barrande; while Ceraurus 

* Not Elliptocephalus of Emmons. 

+ Thirteenth Annual Report of the Regents of the University of N, Y., on the 
State Cabinet of Natural History, Albany, December, 1860. 
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occurs also in the Devonian of Europe. Amphion is known in 
the second fauna in Europe, and, doubtfully in the first. 

Ceraurus does not occur in this country, so far as I know, 
above the Niagara group; though known in the Devonian rocks 
of Europe. 

The following tabular arrangement of the genera found in the 
Quebec group will serve to express more distinctly the relations 
of the Crustacean fauna of these rocks. 

The letters at the head of the columns have the same refer- 
ences as those used in the communication of Sir William Logan. 


A! 


Arionellus, 

Conocephalus, 

Agnostus, 
Dikellocephalus, ........ 
Menocephalus, 

Bathyurus, 
Barrandia, Shales of 
Bathynotus, Georgia, Vt. | 


Leptena, 

Strophodonta, 

Camarella, 

Cyrtodonta ? 

Maclurea, 

Murchisonia, 
Pleurotomaria, 

Helicotoma, 

Straporollus, ........... 
Capulus, 
Ophileta, 
Nautilus, 
Orthoceras, 
Cyrtoceras, 
Crinoidal columns, 
Tetradium, 
Dictyonema, 
Graptolithus, 
Retiolites, | 
Reteograptus, | 


Phyllograptus, ........++ 
Dendrograptus, 


: 

| 

2 

Chierurus (Ceraurus), 2 i 

| 

i | | 
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In this table we find, of previously recognized trilobites of 
the primordial fauna, two genera and five species; of previously 
known genera of the second and third faune, four genera and 
eight species; two genera before known in the Potsdam sandstone 
and seven species; and of Agnostus, which is of the first and 
second faunze, two species ; and one new genus with nine species. 

These are certainly very curious results; and a modification 
of our views is still required to allow four genera and eight 

ies, (or leaving out Amphion) three genera and six species 
of the Trilobites of the second fauna to be associated with two 
genera and five species of Trilobites of the primordial fauna, and 
yet regard the rocks as of primordial origin. 

The Brachiopodous genera, Lingula, Discina, Orthis, Lepteena 
and Strophomena, have a great vertical range, and are known in 
the Lower and Upper Silurian, and most of them in the Devo- 
nian; while Camerella so far as known is a Lower Silurian 
form of the second fauna (perhaps also in a lower position). 

Of the Gasteropoda, Maclurea and Ophileta are restricted to 
Lower Silurian rocks, but occur meine in the second fauna. 
The other genera occur likewise in the second fauna and in the 
Upper Silurian rocks as well as some of them in Devonian. 
The same is true of the Cephalopoda enumerated. 

Tetradium is known in the second fauna of the Lower Silu- 
rian rocks, and in the upper part of the Hudson River group at 
the west. Dictyonema is a genus known from Lower Silurian to 
Devonian strata. 

Graptolithus proper extends to the Clinton group of New 
York; and the same is true of Reteograptus. te. Monat 
occurs in the rocks of the Hudson River group near Albany, 
and in the Quebec rocks. oe om and Retiolites are 
known in the Quebec rocks only; while the typical form of 
—— occurs in the Potsdam sandstone, and, likewise, 
in three other species, in the Quebec rocks. 

We find, therefore, in the other genera except trilobites, very 
little satisfactory evidence, on which to rely in the present state 
of our knowledge, for determining the position of these strata. 

In the present discussion, it appears to me necessary to go fur- 
ther, and to inquire in what manner we have obtained our pres- 
ent ideas of a primordial, or of any successive faune. I hold 
that in the study of the fossils themselves there were no means 
of such determination prior to the knowledge of the stratigraph- 
ical relations of the rocks in which the remains are inclosed. 
There can be no scientific or systematic paleontology without a 
stratigraphical basis. Wisely then, and independently of theo- 
ries, or of observations and conclusions Pam. oe geologists in 
this a had gone on with their investigations of structural 
geology. The grand system of the Professors W. B. and H. D. 
Rogers had been wrought out not only for Pennsylvania and 
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Virginia but for the whole Appalachian chain; and the results 
were shown in numerous carefully worked sections. In 1843, 
‘44 and '45 I had myself several times crossed from the Hudson 
River to the Green Mountains, and found little of importance to 
conflict with the views expressed by the professors Rogers in re- 
gard to the chain farther south, except in reference to the sand- 
stone of Burlington, and one or two other points, which I then 
regarded as of minor importance. 

Sir William Logan had been working in the investigations of 
the geology of Canada; and better work in physical geology 
has never been done in any country. 

This then was the condition of American geology, and inves- 
tigators concurred, with little exception, in the sequence based 
on physical investigations. As I have before said, our earliest 
determinations of the successive faunze depend upon the previ- 
ous stratigraphical determinations. This I think is acknowledg- 
ed by Mr. Barrande himself, when he presents to us, as a prelim- 
inary work, a section across the centre of Bohemia. With all 
willingness to accept Mr. Barrande’s determination, fortified and 
sustained as it is by the exhibition of his magnificent work upon 
the trilobites of these strata, we had not yet the means of par- 
allelizing our own formations with those of Bohemia by the fau- 
na there known. The nearest approach to the type of primor- 
dial trilobites was found in those of the Potsdam sandstone of 
the northwest, described by Dr. D. D. Owen; but none of these 
had been generically identified with Bohemian forms ;* and the 
prevailing opinion, sanctioned as I have understood by Mr. Bar- 
rande, was that the primordial fauna bad not been discovered in 
this country, until the re-discovery of the Paradoxides Harlani, 
at Braintree, Mass. The fragmentary fossils published in vol. 1, 
Palxontology of New York, and similar forms of the so-cailed 
Taconic System, were justly regarded as insufficient to warrant 
any conclusions. It then became a question for palxontologists 
to decide, whether determinations founded on a physical section 
in a disturbed and difficult region of comparatively small extent, 
were to be regarded as paramount to determinations founded on 
examinations, like those of the professors Rogers, extending over 
a distance in the line of strike of five or six hundred miles; and 
those of Sir William Logan over nearly as great an extent from 
Vermont to Gaspé. 

It is not possible for me, at this moment, to give the time ne- 
cessary for a full discussion of this important subject. In present- 
ing these few facts in this form, I am far from doing it in the 
spirit of cavilling, or as an expression of distrust in any direc- 
tion. It is plain that the case is not met in Mr. Barrande’s plan 
of successive Trilobitic faune ; and the facts yet brought out do 


* The glabelle of small trilobites undistinguishable from Conocephalus occur in 
the Potsdam sandstone near Trempaleau, Wisconsin, on the Mississippi river, 
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not serve to clear up the difficulty. It is evident that there is 
an important and perplexing question to be determined,—one 
that demands all the wisdom and sagacity of the most earnest in- 
quirers, and one which calls for the application of all our know]l- 
edge in stratigraphical geology and in palwontology ;—one in 
which codperation, good will and forbearance are required from 
every one, to harmonize the conflicting facts as they are now pre- 
sented. The occurrence of so many types of the second fauna 
in the rocks at Point Levi, associated with a smaller number 
of established primordial types, offers us the alternative of re- 
garding these strata as of the second stage, with the reappear- 
ance of primordial types in that era, or of bringing into the pri- 
mordial zone several genera heretofore regarded as beginning 
their existence in the second stage: in either case, so far as 
now appears, conflicting with the scheme of Mr. Barrande in 
reference to the successive faunz of Trilobites as established in 
Bohemia and the rest of Europe. 

For myself I can say, that no previously expressed opinion, 
nor any “ artificial combinations of stratigraphy previously adopted” 
by me, shall prevent me from meeting the question fairly and 
frankly. I have not sought a controversy on this point, but it is 
quite time that we should all agree that there is something of 
high interest and importance to be determined in regard to the 
limitation of the successive faunz of our older palzeozoic rocks. 

I am very truly yours, Xc., 
JAMES HALL. 


Albany, N. Y., January 23, 1861. 


Art. XX.—On a new Lead-Salt, ¢ onding to Cobalt Yellow ; 
by S. D. Hayes, of Boston. 


IN the course of some investigations on the cobalto-cyanid 
compounds, I was obliged to use a quantity of cobalt yellow, 
the pigment discovered by M. Saint Evre in 1852.* All the 
methods described for preparing this salt are very tedious, so 
that it became an object to find a more ready means. The best 
method, which has heretofore been given, is to precipitate a solu- 
tion of nitrate of cobalt, with an excess of potash; then by 
passing a current of deutoxyd of nitrogen (NO?) through the 
mass, the cobalt yellow is obtained; but the greater part of the 
NO? passes through, without being absorbed ; the experiment 
requires hours; and the amount of salt so obtained is very small. 

As the composition of this body is considered doubtful, it 
occurred to me that it might be made from peroxyd of nitrogen 
(hyponitric acid, NO‘), and after a few trials, I obtained it by this 


* Annal. Ch. Phys., 3d series, xxxviii, 177. 
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agent very readily, in large quantities, and found that all the co- 
balt contained in a solution may thus be converted into cobalt yel- 
low. Two bottles, connected, and supplied with funnel tubes, are 
about half filled with a solution of nitrate of cobalt, to which pot- 
ash, slightly in excess, is added. On passing through the solution 
a brisk current of NO‘, the mass in the first bottle soon changes 
color, and the pigment begins to fail; by adding smali quanti- 
ties of potash, occasionally, through the funnel tubes, all the 
cobalt may be removed. The NO* is most readily prepared, 
by allowing a current of NO? made from copper and diluted 
nitric acid, in a small flask, to mix with a current of common 
air from a gasometer, in a dry empty bottle, before passing into 
the cobalt solutions. The current of air can be regulated at the 
gasometer, and the flask for generating NO? can be easily re- 
moved, and replenished when ——. A solution of the 
carbonate of potash may be used, instead of caustic potash, for 
precipitating the cobalt solutions, with the same result. 

A. Stromeyer, when working upon this salt, endeavored to 
obtain an analogous body with lead; he succeeded in getting a 
yellow solution, by means of nitrite of potash, and acetic acid, 
in a solution of lead, but he then added cobalt, which gave a 
precipitate.* 

On treating a solution of nitrate of lead with potash and pass- 
ing through it a current of NO‘, precisely as in making the 
cobalt-yellow, I found that all the NO* was absorbed, and as 
the oxyd of lead disappeared, the solution became vy yellow; 
on evaporating, and crystallizing this, I obtained large, yellow, 
prismatic crystals; nitrate of potash crystallizes at the same 
time, and if the NO* has been passed through the lead oxyd 
mixture too long, nitrate of lead is formed. 

The yellow salt was easily separated and recrystallized. The 
bases were determined as sulphates, with the following results: 

I. 07462 grms. pure salt gave 0°4200 grms. sulphate of lead, 
and 0:0097 grms. lead =0'3195 grms. oxyd of lead, and 0°2472 
grms. sulphate of potash =9-1335 grms. potash. 

II. 1459 grms. gave 0°6387 grms. oxyd of lead, and 0:2593 
grins. potash. 

III. 10271 grms. gave 043745 grms. oxyd of lead, and 
01881 grms. potash. 

The nitrogen was determined as gas; metallic copper reduced 
from the fine oxyd, being used in the combustion tube with a 
little oxyd at the fore end; the gas was coliected, and washed 
in a small apparatus, then transferred to the eudiometer, where 
it was measured. 

I. 0°1926 grms. salt gave 45°6277 cubic centimeters, nitrogen, 
temperature 60° C.; pressure 277° millimetres =1630¢. ¢., at 
0° C. and 760 mm. pressure =0°2048 grms. 

* Ann. Ch. und Pharm., xcvi, 228 
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II. 0°1958 grms. gave 16°28 c. c. at 0° C. and 760 mm. pres- 


sure =*0226 grms. 


The water was determined by combustions with metallic 


copper. 


I. 0'7834 grms. gave 00274 grms. water. 
II. 0°9145 grms. gave 0°0314 grms. water. 
III. 0°4735 grms. gave 0°0177 grms. water. 


These results sum up as follows. 


I. m1. Iv. 
Oxyd of lead, - 42:81 43 08 42:59 43°22 
Potash, - = = 1790 1777 18°31 
Water, - 849 343 373 = 
Oxygen, by difference, - 2516 . 25°02 
10000 100-00 


The above analyses correspond to the following calculated 
formula: 


KO, - - 47 1810 
Ng, - 28° 10°78 
03, - 64 24°67 
9 3°47 

259°56 10000 


As this salt crystallizes out with nitrate of potash, it is 
of about the same degree of solubility, in either hot or cold 
water, andthe solution may be boiled for some time, without 
any decor¥position: but it is readily decomposed by sulphuric, 
hydrochloric, or nitric acid, giving off red fumes. With the 
common reagents, it acts as nitrate of lead, but with a solution 
of sulphate of cobalt, it gives cobalt yellow, which goes down 
with the sulphate of lead. It loses its atom of water at 100° C., 
but if the temperature be raised a few degrees higher, the red 
fumes are given off abundantly. The crystals are of a bright 
yellow color, and remain unaltered in the air. 

I am not yet prepared to give this salt any decided rational 
formula, but its composition may ba expressed in several ways, 
as below. When 2NO, are passed over 2KO, we get KONO, 
and KONO,, two distinct salts, but if 2NO, be passed over 
CoO and KO, as in the case of cobalt yellow, or over PbO and 
KO as in this salt, we get only one salt of a double composition 
which we must write— 

KONO, CoONO, or 
KONO, or PbONO,+HO 

But there are objections to this: cobalt yellow is almost or 
quite insoluble in water. These salts may also be looked upon 
as double per-oxyds, in which two equivalents of oxygen have 
been replaced by two equivalents of NO,; but from the nature 
of the salts, I hardly think that NO, exists in them. How- 
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ever, Gmelin describes a salt to which he gives the formula 
2PbO0, NO, Aq,* and we express the composition of these salts 


quite as well, by writing them thus, 


KONO, CoONO, or 
KONO., or PbOUNO,+HO 
This subject will be pursued, and I hope to get several other 
salts, which must give some reactions that will lead to the right 
rational formulz. 
Heidelberg, Baden, Dec. 5th, 1860. 


—— 


Art. XXI.—Shetch of the Geology of the Country about the Head- 
waters of the Missourt and Yellow Stone Rivers; by Dr. F. V. 
HAYDEN, Geologist to Capt. Raynolds’s Expedition, with an 
letter by Capt. W. Raynolds, U.S. Topograph- 
ical Engr. 


A. Carr. Raynoups’s Letter. 


[Tue following rapid sketch of the main geological features of the 
country passed over by the recent expedition to the Head-waters of the 
Yellow Stone and Missouri rivers, prepared by Dr. F. V. Hayden the Ge- 
clogist of the Expedition, is submitted for publication by authority of the 
Honorable Secretary of War. 

The district that was examined by the expedition is bounded by the 
Missouri river on the north and east, by the Platte on the south and by 
the dividing crest of the Rocky Mountains on the west, and operations 
were strictly confined to those limits, excepting between the head of 
Wind river and the Madison fork of the Missouri where the nature of the 
country was such as to force my division of the party across the main 
chain of the mountains. 

The expedition was in the field for two entire seasons (1859 and 1860) 
and during about half of the first and the whole of the last season, was 
divided into two sections or divisions, the first under my immediate con- 
trol, the second under Lt. Maynadier, U.S. A., the routes travelled over 
being widely separated so that the amount of labor performed was equal 
to what would have required three and a half years for a single party ; and 
as operations were all conducted in concert the results must in some re- 
spects be more valuable than if obtained by a single party in a longer time. 

The total land travel of the different branches of the expedition amount- 
ed to nearly five thousand miles independent of having descended in skin 
and flat boats, the Missouri from Fort Benton to Omaha, N. T., and the 
Yellow Stone from near the mountains to its mouth. 

With the exception of the rivers most of the country had never be- 
fore been traversed by an exploring party, nor indeed by any whites ex- 
cepting trappers and not by them for the past fifteen or twenty years. 

During the winter months, while the party was stationary on the Platte, 
Dr. Hayden made a geological examination of the country to the south- 
ward along the base of the mountain chain to near Pike’s Peak. Dur- 


* Handbuch, Bd. 8, s. 142. 
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ing the active operations of the party he accompanied that part of the 
command that was with myself—the geological examinations made b 
the second division were under the immediate direction of Dr. C. MM 
Hines of this city. 

It is believed that the final results of the expedition will add largely to 


all branches of the scientific knowledge of the country. 
W. F. RAYNOLDS, Capt. Top. Engrs. Comdg. 
Washington, D. C., Jan. 17th, 1861. 


B. Dr. Haypven’s Sgetcu. 


The observations made during the recent expedition to the 
head waters of the Missouri and Yellow Stone rivers, under the 
command of Capt. Wm. F. Raynolds, T, E., have served to ex- 
tend quite largely our knowledge of the geographical area of the 
different geological formations already indicated as existing in 
the far West. J propose in the following paper to present a brief 
abstract of the leading facts ascertained with a view to their bear- 
ing upon the physical geology of the mountain chains. I know 
that it will be impossible within the limits of a single paper to 
make every point as clear as could be desired or to use terms in 
all cases in their usually restricted sense. Much of the country 
passed over, west of the Black Hills, had never before been ex- 
plored by scientific men, no maps existed which exhibited its to- 
pography with any pretensions to accuracy, and the mountain 
ranges which were known to exist in that region from informa- 
tion given by traders and trappers were not always laid down in 
their true geographical localities or with their proper trend, and 
not until the forthcoming report of Capt. Raynolds, now in 
course of preparation, appears, can these deficiencies be supplied. 
Moreover, the wild and broken character of the surface of the 
country examined, uninhabited except by roving tribes of hostile 
Indians, precluded the possibility of perfect accuracy in all the 
minor details, and we can only hope that we have obtained a 
general idea of the ges a geological features of the vast area 
explored. The rocks observed belong to the different geologi- 
cal periods in the following order: 

I. Granite, Stratified Azoic, and Eruptive Rocks,* 

II. Potsdam Sandstone, (Silurian,) 

IIL. Carboniferous Rocks, (including Permian, ?) 

IV. Red Arenaceous Deposits, 

V. Jurassic Beds, 

VL. Cretaceous with its divisions, 

Vii. Tertiary Deposits. 

* By granite or graniteid, I mean those unstratified crystalline rocks in the West 
which hold a lower position than any of the stratified deposits and for the most part 
agp a uniform character, forming the central portions of the larger mountains; 

y stratified azoic, a series of non-fossiliferous stratified beds, apparently sediment- 
ary between the granite and Potsdam sandstone, and by eruptive rocks, those which 
have been melted by volcanic heat and brought to the surface in a more or less 
fluid condition, at various periods. 
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I. Granite, Srratirrep Azorc, anp Ervptive Rocks. 


Under the first division of my subject I will take up the 
mountain elevations as they appeared in their detached portions 
along our route. It is now well known that the term “ Rocky 
Mountains” is quite general in its application including a vast 
number of more or less important ranges of mountains, which 
when examined in detail seem to have been elevated with very 
little regularity and in many instances to be but slightly connec- 
ted, but when viewed in the aggregate to present a trend nearly 
northwest and southeast. Before reaching the main range we 
find along the eastern slope many detached minor elevations 
showing the wide geographical area under which the elevating 
forces acted. 

I allude in the first place to the Black Hills, the northern por- 
tion of which we examined on our route from Fort Pierre on the 
Missouri to the Yellow Stone river. These Hiils form the most 
eastern outlier of the Rocky Mountains and would seem to be an 
independent elevation were it not for a low anticlinal which ex- 
tends across the plain country southward connecting it with the 
Laramie Mountains. The central portion is composed of a coarse 
flesh colored feldspathic granite with a series of metamorphic 
slates and schists superimposed, and thence upon each side of 
the axis of elevation, the various fossiliferous formations of this 
region follow in their order, to the summits of the Cretaceous, 
the whole being more or less inclined against the granitic rocks, 
The distance across the granitoid nucleus, is from fifteen to thirty 
miles and on each side of the crest or axis of elevation we find 
the corresponding portions of the fossiliferous beds from the Si- 
lurian to the summit of the Cretaceous. The evidence therefore, 
is conclusive that all the unchanged sedimentary strata at a peri- 
od of comparatively recent date extended continuously over the 
whole area occupied by the Black Hills. The eruptive rocks 
reveal themselves at various localities as at Bear Peak, Inyan- 
kara Peak, &. Bear Peak is a protrusion of very compact 
igneous rocks, almost isolated from the main range of the Black 
Hills, and Inyankara Peak is for the part composed of pentag- 
onal basaltic columns arranged in a vertical position. There is 
no evidence however that they were formed by any force inde- 
pendent of that which elevated the entire range of mountains. 

The next range that we examined was the Big Horn which is 
perhaps the most important detached outlier on the eastern side 
of the main crest of the continent. This seems to trend near] 
northwest and southeast, extending into the valley of the Yel- 
low Stone. The nucleus of these mountains is also composed of 
red feldspathic granite, with a series of stratified azoic rocks; 
and the unchanged sedimentary strata to the summit of the Cre- 
taceous and including a portion of the Lignite Tertiary can be 
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seen in regular ocgmanee outward inclining at greater or less an- 
les. From the observations of Dr. C. M. Hines, wha acted as 
eologist to the exploring division under Lieut. Maynadier, we 
know that the corresponding formations occur on the opposite 
side of the axis of elevation and as we remarked of the Black 
Hills, we may infer from this fact, that the unchanged sediment- 
ary beds once extended continuously over the whole area occu- 
pied by the Big Horn mountains, in a nearly horizontal position 
sometime during the Tertiary period. As we pass along the 
northeastern base of the Big Horn mountains southwestward, 
the ridges of upheaval seem to be presented en echelon, the range 
radually making a flexure around to the westward. Toward 
the head waters of Wind River this range as it attaches itself to 
the main chain of the mountains, changes its lithological charac- 
ters, no true ancient igneous rocks being seen, but instead, lofty 
peaks composed of eruptive rocks, presenting every variety of 
structure from compact It to porous lava-like masses. 

The Laramie mountains, by which we mean the whole range 
from the Red Buttes to the Arkansaw, were examined with some 
care from Red Buttes southward nearly to Pike’s Peak. There 
is a remarkable similarity in the general geological features of all 
the mountains on the eastern slope. The more lofty elevaiions 
as Long’s and Pike’s Peaks with other ridges and peaks scarcely 
less lofty than those just mentioned, are composed of the same 
coarse feldspathic granite before alluded to, but the lower ridges 
are formed to a great extent of a ferruginous feldspathic granite 
which easily yields to atmospheric agencies, and the surface of 
the country is paved with crystals of feldspar in consequence of 
its decomposition. All along the base and often extending up 
to the crest of the mountains, we see the outcropping edges of 
the fossiliferous rocks inclining at greater or less angles, and on 
crossing over into the Laramie Plains we find the corresponding 
strata leaning from the opposite side. The granitoid nucleus va- 
ries from eight to twenty miles in width. No indications of true 
eruptive rocks were observed in this range. The Medicine Bow 
and Sweet Water mountains appear to be of the same character 
for the most part, but on the east side of the Sweet Water river 
the evidence of igneous action is shown on a large scale. The 
ancient volcanic material would seem to have been elevated toa 
great heighth in but a partially fluid condition and then to have 
gradually cooled, affecting to a greater or less extent the fossil- 
iferous strata in contact. 

Near the junction of the Popo Agie with Wind River, we 
came in full view of the Wind River mountains which form the 
dividing crest of the continent, the streams on the one side 
fiowing into the Atlantic, and those on the other into the Pacific. 
This range is also composed to a large extent of red and gray 
feldspathic granite with the fossiliferous rocks inclining high 


. 
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upon its sides. After passing the sources of Wind River, the 
mountains appear to be composed entirely of eruptive rocks. 
Even the three Tetons which raise their summits eleven thou- 
sand feet above the ocean level are formed of very compact 
basaltic rock. The Wasatch and Green River ranges, where we 
observed them have the same igneous origin and the mountains 
all along the sources of the different branches of the Columbia 
exhibit these rocks in their full force. In Pierre’s Hole, Jack- 
son’s Hole and other valleys surrounded by upheaved ridges, 
these ancient volcanic rocks seems to have been poured out 
over the country and to have cooled in layers, giving to vast 
thicknesses of the rocks the appearance of stratified beds. 

The mountains about the sources of the Missouri and Yellow 
Stone rivers are of eruptive origin and in the valley of the 
Madison fork of the Missouri are vertical walls of these ancient 
voleanic rocks one thousand to fifteen hundred feet in height, 
exhibiting the appearance of regularly stratified deposits Sip 
ping at a considerable angle. As we pass down tlre Madison we 

nd some beds of feldspathic rocks and mica and clay slates 
beneath the eruptive layers, dipping at the same angle. After 
passing the divide below the three forks of the Missouri we see a 
number of partially detached ranges which appear to be of the 
same igneous character. In the Belt, Highwood mountains and 
indeed all along the eastern slope in this region we find continual 


evidence of the outpouring of the fluid material in the form of 
surface beds or in layers thrust between the fossiliferous strata. 
These igneous beds thin out rapidly as we recede from the point 
of effusion. A large number of these centres of protrusion 


may be seen along the slope of the mountains west of the Judith 
range. The erupted material sometimes presents a vertical wall 
three hundred feet high, then suddenly thins out and disappears. 
The Judith, Bear’s Paw and Little Rocky Mountains seem to be 
composed for the most part of granite and other rocks, with 
igneous protrusions here and there. I have in a former paper 
expressed the opinion that the central portions of our mountain 
ranges are composed of feldspathic granite and to a certain ex- 
tent this is true in regard to the more eastern outliers, but more 
recent observations have convinced me that these rocks which I 
have defined by the term eruptive compose by far the greater 
portion of the mountain masses of the west. 


II. Porspam Sanpstone. (Silurian.) 


The discovery of this formation in its western extension has 
already been announced in a former paper.* It was first made 
known as occurring in the Black Hills and resting upon the up- 
turned or nearly vertical edges of the schists, clay slates and 
granitoid rocks, and the inference was drawn that the same rocks 


* This Jour., [2], xxvi, 276. 
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would be found forming an outcropping belt all along the eastern 
slope of the Rocky Mountains. After leaving the Black Hills 
we next observed it along the margins of the Big Horn range 
near the summit, holding the same relative position and exhibit- 
ing the same lithological characters. A few thin layers of fine 
calcareous sandstone were observed filled with fossils charac- 
teristic of this period. At the head of LaBonte creek in the 
Laramie range I noticed a bed resting discordantly upon azoic 
slates, fifty to one hundred feet in thickness, holding the same 

ition and possessing the same lithological characters which 
it reveals at other localities. I could discover no fossils in it 
at this point but I am confident that this bed represents the 
Potsdam sandstone. The same bed seems to occur all along 
the mountains from Laramie Peak to Cache la Poudre creek un- 
derlying the well-known Carboniferous strata and resting upon 
the decomposing granitoid rocks, which form the nucleus of the 
first ridge. This rock (the Potsdam) is more or less changed 
by heat from beneath, but I was able to trace it continuously 
from the source of the Chugwater creek to the source of Cache 
la Poudre, a distance of over one hundred miles. It was also 
seen along the eastern slope of the Wind River mountains but 
did not contain any organic remains. 

The above facts show very clearly that in its western exten- 
sion, the primordial zone of Barrande is represented only by a 
thin bed of sandstone never exceeding one hundred and fifty 
feet in thickness, and that is seen only in a very narrow outerop- 

ing belt near the margins of the mountain crests. The strati- 
fied azoic rocks upon which it rests discordantly so far as my 
observations have extended, never reach a very great thickness 
in the west. 


III. Carsontrerovs Rocss, Preian ?/). 


On both sides of the divide of the Rocky Mountains, so far as 
our explorations have extended, a series of calcareous, areno-cal- 
careous and arenaceous beds are seen which we have referred to 
the Carboniferous epoch. They vary in thickness at different 

ints. Without specifying localities it will be sufficient to re- 
mark that all along the margins of any of the mountain elevations 
in the far West, these rocks are seen in a more or less inclined 

ition. 

Sometimes they are not visible for a short distance (as between 
the Laramie and Platte Rivers, twenty or thirty miles), but it is 

lain that they have either been removed by erosion, or concealed 
by more recent deposits. Along the Big Horn mountains there 
are alternate layers of sandstone, arenaceous and magnesian lime- 
stones, many of which show oblique laminz and other indications 
that their deposition took place in shallow and perhaps turbulent 
waters. They are here developed to a thickness of one thousand 
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to fifteen hundred feet and incline high upon the sides of the 
mountains at an angle of 50° to 70°. They contain few fossils but 
these indicate rocks of the same age as those in the Black Hills. 
Along the Laramie mountains, from the Red Buttes to Pike’s 
Peak, apparently the same limestones are seen inclining against 
the sides of the elevated ridges at greater or less angles and on 
the opposite side of the axis sloping down to the Laramie plains 
the corresponding strata are seen, though leaning at much smaller 
angles, usually from 9° to 15°. Along the Sweet Water and 
Wind River mountains these rocks are highly developed and in- 
cline against the sides of the ridges of elevation as heretofore de- 
scribed. The corresponding portions are also seen on the west 
slope of the main range at the sources of Green and Snake 
Rivers but not as conspicuously developed, the eruptive rocks 
predominating. Crossing back over the dividing crest near the 
sources of the Madison, Jefferson and Gallatin Forks of the 
Missouri, we find similar limestones largely developed and cov- 
ering a considerable area on the eastern slope. Near the junction 
of the three forks and along Smith’s or Kamas River we find 
them reaching a thickness of eight hundred to one thousand feet, 
often partially changed by contact with igneous rocks beneath. 
They were also observed around the Judith Mountains and also 
about the Bear’s Paw and Little Rocky Mountains. 

Nowhere in the Rocky Mountain range so far as my observa- 
tious have extended, do the Carboniferous rocks seem to abound 
in organic remains and the few usually seen are generally found 
in a bad state of preservation and comprise a limited number of 
species. The precise period to which these rocks belong, which 
are so persistent in all disturbed regions, is not positively known, 
the evidence from organic remains pointing to the age of the 
Coal measures and sometimes to that of the Lower Carboniferous 
Period: probably both members of the system occur there. 

At the foot of the Big Horn mountains near the head of 
Powder River, I observed at one locality a series of beds which 
indicated the presence of Permian rocks. These beds which are 
composed of cherty magnesian limestone are very much like 
those already described in northeastern Kansas and contain in 
great abundance some of the same species of fossiis as J/yalina 
perattenuaia and others. I have also seen similar limestones in 
other localities but no fossils were detected and though having a 
Permian appearance they may belong to the upper portion of 
the Carboniferous. 

The evidence is clear in many localities that prior to the de- 
position of the Red Marls succeeding the supposed Permian, a 
very great erosion of the surface of the Carboniferous rocks took 
place. We tind, for example, in many localities only a thin rep- 
resentation of the Carboniferous rocks and again a full develop- 
ment, one thousand to fifteen hundred feet in thickness. 
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IV. Rep Arenaceovus Depusirs. 


Overlying the Carboniferous rocks and equally persistent with 
them is a series of red arenaceous Marl beds or gypsum-bearing 
mar]s which are coéxtensive with the upheaved sedimentary form- 
ations along the Rocky Mountains. ‘The largest development of 
these beds which I have observed, occurs on the northeastern 
side of the Big Horn mountains and on the west slope of the 
Wind River mountains near the source of the Gros Ventres Fork 
of Snake River. From the Red Buttes on the North Platte to 
Pike’s Peak these beds are often removed by erosion or concealed 
by superficial deposits, but their appearance in numerous places 
shows very clearly that beneath the surface they occupy a con- 
siderable area throughout the country bordering the mountain 
ranges, possibly extending entirely over the eastern slope. Pass- 
ing over into the Laramie Plains we find that the red marls con- 
stitute the surface formation of the plain country. It has also been 
shown from Mr. H. Engelmann’s explorations that these beds 
are revealed along the Wasatch Mountains, even south of Lake 
Utah, furnishing undoubted evidence that they belong to the 
same great deposit. The fact also that one thousand to fifteen 
hundred feet of red arenaceous beds are seen near the sources of 
Green River, leads to the inference that they continue southward 
far down the Green River valley to that portion which takes the 
name of Colorado, and are in fact a continuation of the extensive 
red deposits, described by various explorers in New Mexico. 

These red beds are also seen under similar circumstances highly 
developed along the mountains at the sources of the Missouri. 
There seems to be a change in the lithological characters below 
the Gate of the mountains, the peculiar red deposits disappearing 
for the most part and a series of irregular layers of siliceous 
limestone with a reddish tinge, and with oblique lamine, ripple 
mark and other indications of shallow water deposition. It is 
through these layers of rock that the Missouri River cuts its 
way from the foot of the mountains to the mouth of High Wood 
creek, about ten miles below the falls. They are also distinetly 
revealed around the Judith mountains. Along the Big Horn 
mountains thick layers of gypsum occur, but the gypsum beds 
are by no means co-extensive with the red deposits, and indeed 
are present in but few localities. Near the head of Powder 
River the aggregate thickness of the gypsum strata is about one 
hundred feet while near the source of Snake River there is a 
thickness from fifty to eighty feet. It also occurs to a con- 
siderable extent at the foot of the mountains, on La Bonte 
creek, a branch of the North Platte. 
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V. Jcrasstc Rocks. 


These rocks are everywhere revealed, overlying the red de- 
posits just mentioned and possessing an equal geographical exten- 
sion. Their fullest development and most fossiliferous condition 
seems to be along the margins of the Black Hills where they 
have furnished the most satisfictory evidence of their age. 
Along the northeastern slope of the Big Horn mountains, this 
group of rocks presents its usual appearance of grey and whitish 
calcareous and arenaceous layers, with indurated somewhat vari- 
egated beds of more or less laminated marls, containing in great 
abundance Belemnites densus, Pentacrinus asteriscus, a new species 
of Ostrea, Pecten, &e. 

At Red Buttes we find a fair development of these beds with 
the same fossils, but as we proceed southward toward Long’s 
Peak, the intercalated laminated mar]s disappear and the whole 
formation seems to be reduced to a thickness of fifty to one hun- 
dred feet, with very few fossils. Along the southwest side of the 
Big Horn mountains and the northeast side of the Wind River 
mountains we have a thickness of Jurassic rocks from eight 
hundred to one thousand feet containing organic remains in the 
greatest abundance. Crossing the Wind River mountains we 
observed the strata corresponding to those upon the eastern side 
with B. densus, Ostrea, &c. Returning to the eastern slope at 
the sources of the Missouri we see occasional indications of their 
existence, but not so conspicuous as to be readily identified. 
The age of this group of rocks may be now considered as thor- 
ougly established, so great a number of fossils which appear to 
be of undoubted Jurassic forms have been obtained. 

I have remarked that the older fossiliferous beds doubtless pass 
beneath the more recent Cretaceous and Tertiary deposits and 
occupy a greater or less area underneath the prairie country east 
of the ‘divide’ of the Rocky Mountains. I have made this in- 
ference from the fact that where any elevations occur the com- 
plete series of fossiliferous beds are exposed around the axis of 
upheaval. That I may be not misunderstood by those geolo- 
gists who have colored large areas Triassic and Jurassic on geo- 
logical maps of the West, I would say, that I have never seen 
any of the older fossiliferous rocks from the Potsdam to the Ju- 
rassic inclusive, exposed except in narrow outcropping belts 
around the margins of the mountain elevations. The Carbon- 
iferous rocks occupy a belt from one to two miles wide, and the 
red arenaceous deposits are exposed over about the same area, 
while the Jurassic form a zone never more than one-fourth of a 
mile to three miles in width. 

Anu. Jour. Sc.—Sseconp Serizs, Vou. XXXI, No. 92.—Mancz, 1861. 
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VI. Creracreovs Rocks wirn Suppivistons.* 


The various subdivisions of the Cretaceous group in the West 
were observed at numerous localities. The strata in many places 
occupy large geographical areas, holding a horizontal position, 
in others forming a belt or zone of greater or less width around 
the mountain elevations. No. 1 is a well marked and distinct 
division along the Missouri River from Desoto to a point above 
the mouth of the Big Sioux River in the eastern portions of 
Kansas and Nebraska and in the south and southwest. But 
when we come into the vicinity of the mountain ranges in the 
northwest its typical form is wanting, and apparently an increased 
development of No. 2 only is seen. ye the Big Horn 
mountains, No. 2 is eight hundred to one thousand feet in thick- 
ness, composed of black, plastic clay with several layers of gray 
and yellowish calcareous sandstones ten to fifty feet in thickness. 
Along the Laramie and Wind River mountains the same char- 
acters are shown. After leaving the Missouri near the mouth 
of the Niobrara river No. 3 is never seen presenting its typical 
marly character. In the vicinity of the Black Hills we saw a 
series of beds composed of alternate thin layers of arenaceous 
and argillaceous sediments with Ostrea congesta and Inoceramus 

roblematicus which may possibly represent No. 3. Along the Big 

orn mountains and from Red Buttes to Cache la Poudre creek 
the same fossils were often found and some other indications of 
its existence, but no well marked typical beds were seen. It is 
now well-known that 0. congesta and L. problematicus, range down 
into No. 2, so that No. 3 in the west and southwest may give 
= to an increased development of No. 2. Nos. 4 and 5 are 
argely developed every where, when not concealed by the over- 
lying Tertiary deposits, especially along the Laramie mountains 
and in the valley of Cache la Poudre. In the Valley of Wind 
River all the Cretaceous rocks down to No. 2, appear to have 
been removed by erosion prior to the deposition of the Tertiary 
Beds, and the characteristic fossils of No. 2, are quite abundant. 
As we pass over mountains, we have inclining from the western 
slope, six to eight hundred feet of alternations of black plastic 
clays, arenaceous marls and beds of sandstones and limestone with 
a few seams of Carbonaceous matter passing up into calcareous 
and arenaceous compact rocks. In some arenaceous limestones 
near the middle of the series and extending upward, quite abun- 
dant fossils were observed, among them a large Jnoceramus, two 
species of Ostrea, a large Pinna, four inches in length, a Cardium 
and a number of undetermined species with fragments of silici- 
fied wood. The general dip of these rocks is about 20°. These 

* The Cretaceous rocks of the West have been divided into five formations, 


numbered 1, 2, 3, &e. A more careful study of No. 1! may render it necessary to 
make other divisions. 
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well marked Cretaceous beds pass up quite imperceptibly into an 
enormous thickness of Lignite Tertiary. Passing over the divi- 
ding crest to the head waters of the Missouri, we did not observe 
any indications of Cretaceous rocks until we had descended _be- 
low the three forks, where we find traces left after erosion. They 
do not reveal themselves conspicuously until we arrive within 
twenty or thirty miles of Fort Benton where the black plastic 
clay begins to overlap the Jurassic rocks with its characteristic 
fossils, and on reaching Fort Benton the plastic clay is quite ho 
mogeneous and is developed to a thickness of eight hundred feet. 
As we proceed toward the mouth of the Judith River and near 
the J adith mountains we find quite thick beds of coneretionary 
sandstone which form the “Stone Walls,” “Citadel,” &e. It is 
from these beds that we have obtained a group of fossils which we 
have referred provisionally to No. 1, but which seem to be spe- 
cifically distinct from all others in the West. It may be that when 
this group of beds now referred to Nos. 1 and 2, comprising a 
thickness of fifteen hundred to two thousand feet in this region 
are more carefully studied that several subdivisions will be made, 
having equal importance with the others. During the past sea- 
son our route led us along the ‘divide’ between the Missouri and 
Yellow Stone rivers south of the Judith mountains, so that we 

d outside of any good exposures of No. 1, as well as beyond 
the limits of the estuary beds at the mouth of the Judith. We 
must await a more thorough and detailed exploration of this re- 
- before we can state with entire confidence the succession of 
the beds. 


VIL Tertrary Deposrrs. 


In speaking of the Tertiary deposits of the Northwest, so far as 
known at the present time I propose to separate them into four 
divisions which will be sufficient for our immediate purposes. 
lst, Estuary Deposits. 2nd, True Lignite Beds. 3rd, Wind 
River Valley Deposits, 4th, White River Tertiary Deposits. 

The estuary deposits, of which the Judith basin may be re- 
garded as the YR are quite remarkable and of a most interest- 

pi 


ing character. nions of a somewhat conflicting nature have 
been entertained in regard to them, owing to the peculiar char- 
acter of the organic remains, but recent observations have con- 
vinced me that they are all of Tertiary age and that they are 
quite widely distributed throughout the far West. The litholog- 
ical characters of the Judith deposit have already been suflicient- 
ly described and it has yielded many important fossils. A thin 
series of beds is also found near the sources of the Moreau, 
Grand and Cannon Ball rivers, and at the mouth of the Big 
Horn river we have a group of beds eight hundred to one thou- 
sand feet in thickness with fossils of the same character as those 
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occurring at the mouth of the Judith. The researches of Mr. 
H. Engelmann, in Utah, have also established the existence of an 
estuary deposit in the country bordering upon Green river,— 
scarcely less interesting than that of the Judith. These deposits 
pass up into the true _ on beds without any perceptible line 
of separation gradually losing their estuary character and ever 
after containing only land and freshwater shells. The lignite 
strata are chiefly remarkable for yielding in the greatest a 
dance, finely preserved vegetable remains. A few fragments of 
leaves of Dicotyledonous trees and silicified wood, with very im- 
pure lignite we are formed in some of the estuary deposits but 
no groups to indicate the great luxuriance of vegetation which 
must have existed during the accumulation of the lignite 
strata. 

The geographical extension of the lignite deposits of the West 
is now a matter of the highest interest, and from what is already 
known, I am convinced that they will yet be found to cover a 
greater or less area on both sides of the main ‘divide’ of the 
Rocky Mountains, from the Arctic Sea to the Isthmus of Darien. 
The estuary and lignite beds seem also to have partaken equally 
with the older fossiliferous rocks, of the influence which elevated 
the mountain chains. Along the Laramie mountains, and from 
the Red Buttes to the ‘divide’ between Platte and Wind rivers 
along the Big Horn mountains the strata incline at very high 
angles 40° to 80° and in some instances are very nearly vertical. 
The true lignite strata seem to conform to the older fossiliferous 
rocks and to have been disturbed by the same influences that 
elevated the mountain ranges in the vicinity. These Tertiary 
beds extend over all the plain country to the north, and east of 
the Laramie mountains, far to the northward, beyond the limits 
of our explorations. Crossing the Wind River mountains, we 
find them largely developed high upon the western slope, dip- 
ping at a high angle, from the Wind River range on the one 
side, and the Wasatch and Green River mountains on the other. 

Throughout the Wind River valley is a series of beds of 
great thickness which seem to be intermediate in their character 
between the true lignite beds and the White River Tertiary 
deposits. We first observed them gently inclined near Willow 
Springs on the North Platte and thence westward toward the 
Sweet Water mountains, and near the ‘divide’ between the North 
Platte and Wind River they reach a thickness of four hundred 
feet. From this ‘divide’ throughout the Wind River valley they 
occupy the greater portion of the country and though inclining 
in the same direction with the older strata the beds do not dip 
more than 1° to 5°. They differ from the other deposits in the 
great predominance of arenaceous sediments and in the absence 
of vegetable remains, but they contain fragments of turtles and 
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numerous fresh water and land shells of the genera Helix, Pla- 
norbis, Vivipara, etc. The entire thickness of these deposits may 
be estimated at from fifteen hundred to two thousand feet. 
From the fact that these deposits do not conform to the true 
lignite beds and that detached portions are seen lying upon the 
sides of the mountains but slightly inclined, while the corres- 
ponding beds are shown in the valley below, we infer that they 
were accumulated long before the mountains were raised to 
their present height or perhaps during the gradual process of 
elevation. This is especially shown at the upper end of the 
Wind River valley. Peniee over the Wind River mountains 
we again see them holding the same position on the western 
slope and possessing the same lithological characters. While 
the lignite beds on the west side of the ‘divide’ incline at a large 
angle, the more recent beds although in some places occupying 
the very crest of the mountains, seldom incline more than 3 
to 5 degrees, 

The most interesting additional facts which we have obtained 
in regard to the White River Tertiary beds, are their geograph- 
ical extension and the evidence of their age in relation to the 
lignite deposits. We can now show beyond a doubt that the 
former must have been accumulated long since the latter. We 
have ascertained that they extend southward along the Laramie 
Mountains to Willow Springs within ten miles of Cache la Pou- 
dre, that they also extend up the North Platte to the Box 
Elder creek, and even beyond are small outliers, showing that 
much has been removed by erosion. Passing over into the 
Laramie Plains we find at the source of the Box Elder and ex- 
tending over to the head of Bates Fork a large development of 
this Tertiary and it also reaches far westward to the Medicine 
Bow mountains. We also know from the observations of Dr.. 
Hines that it occupies a considerable area among the Sweet 
Water mountains extending over into the Green River valley. 
We have along the North Platte the overlapping of the White 
River beds upon the lignite strata, thus affording the evidence 
of superposition for their relative age. The same fact was no- 
ticed between the north fork of the Shyenne and the head of 
Cherry creek where beds of marl and limestone containing Pla- 
norbis, Limnea, etc., the same as are seen in the Bad Lands proper, 
repose upon true lignite Tertiary strata. Again, while the Whits 
River beds hold for the most part a horizontal position, those of 
the lignite Tertiary are often much disturbed. Near the Black 
Hills the former seem to have been elevated to a considerable 
heighth by the upheaval of the mountains, but they do not in 
any case incline more than 1° while north of the Black Hills 
the lignite beds dip 5° to 10°. Along the Platte I have seen 
the former inclining 5°, especially on La Bonte creek and abous 
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fifteen miles east of the mouth of that creek. Often the beds 
seem to have been raised up several hundred feet above their 
original position, without inclination, resting upon the upturned 
edges of the lignite beds which we have before observed, par- 
took equally of the disturbing influences which have given so 

reat an inclination to the older fossiliferous rocks. Along the 

ig Horn mountains and the North Platte the lignite beds some- 
times incline from the foot of the mountains 80° and often the 
influence of the elevatory power has affected them far out into 
the plain country. 

In the above accounts of the Tertiary deposits of the West we 
have shown that the older members are clearly separated into 
four divisions exclusive of the Pliocene deposits of the Niobrara, 
Let us examine the evidence in regard to the age of these de- 

sits. If we study the upper portions of Cretaceous formation 

o. 5 when not Aaraate by the erosive power of water to 
any great extent, we then observe from the time we pass from 
No. 4 to No. 5 a gradual change in the sediments and other in- 
dications of a slow approach to shallow water, arenaceous sedi- 
ments begin to take the place of argillaceous so that we have 
alternate thin layers of sand and clay, the sand continuing to 
increase until the upper part becomes a yellow ferruginous, 
coarse sandstone with most conspicuous examples of ripple-mark 
and oblique laminz. As the waters of the Cretaceous sea were 
gradually receding, toward the Atlantic on the one side, and to- 
ward the Pacific on the other, remnants were left in the form 
of lakes, estuaries, etc., which now afford us the last indications 
of marine and brackish water deposits in the central portions of 
the West. In these deposits we have first a mingling of brack- 
ish and fresh-water forms, gradually passing up to pure fresh- 
water and terrestrial species, with no return to the marine condi- 
tion again. 

In the upper part of the Cretaceous formation No. 5, on the 
Moreau, we find the Ostrea subtrigonalis, and in the Judith depos- 
its a form occurs in the greatest abundance which is undistin- 
guishable from it. 

We have also mentioned the fact that the fossils of upper part 
No. 5 seem to have existed upon the verge of the Tertiary period, 
that they sometimes | oaeenen peculiar forms more closely allied to 
Tertiary types than Cretaceous and were it not for the presence 
of the genera Baculites, Ammonites, Inoceramus, etc., which are 
every where supposed to have become extinct at the close of the 
Cretaceous epoch, we would be in doubt whether to pronounce 
them Tertiary or Cretaceous. These facts would seem to indi- 
cate a foreshadowing of the Tertiary era and that the transition 
from one great ran to the other was gradual and quiet, the 
change in the physical conditions being ultimately sufficient to 


| 
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destroy the Cretaceous fauna and bring into existence that of 

the Tertiary. Again, in numerous localities where No. 5 is fully 

developed and a large thickness of Tertiary deposits is super- 

imposed, so that near some of the mountain elevations I have 

found it difficult to draw the line of separation, no apparent 
hysical break occurring in the sediments. 

Will not these statements go far to show that the estuary de- 

osits ushered in the dawn of the Tertiary epoch and induce the 
Qelief that they belong to the first part or Eocene period? This 
point is an important one to establish, on account of its bearing 
upon the history of the physical development of our western 
continent. 

The estuary deposits soon lose their marine and brackish char- 
acter and gradually pass up into the true — strata, of purely 
freshwater origin, thence by a slight discordancy into the Wind 
River valley beds, which give evidence of being an intermediate 
deposit between the true lignite and White river Tertiary beds. 
Then come the White river bone beds which pass up into the 
Pliocene of the Niobrara by a slight physical break, and the 
latter are lost in the Yellow Marl or Lacs deposits. I have esti- 
mated the entire thickness of Tertiary rocks in the Northwest at 
from five to six thousand feet, and their interest will be appre- 
ciated when I venture to suggest that by thorough investigation 
they will doubtless reveal in a most remarkably clear manner 
the history of the physical growth and development, step by step, 
of the central portion of this continent. I shall treat this subject 
more fully in a future paper, and would refer to the forthcoming 
Report of Capt. Raynolds for the details of the facts sustaining 
my opinions, 

We have no evidence, so far as I know, of long continued 
deep-water deposits in the west, until far up in the Cretaceous 

eriod. If we examine the Potsdam sandstone we shall find that 
where it reaches its greatest force, the lower portion is composed 
of an aggregation of quartz pebbles cemented with siliceous 
matter, and as we pass upward we find it arranged in thin layers 
quite compact with fucoidal markings, ripple-mark, &. Every- 
where are most abundant examples of oblique laminze of deposit, 
and ripple and wave-markings—evidences of shallow waters. 

During the long period that elapsed between the deposition of 
the earliest part of the Silurian epoch and the commencement 
of the Carboniferous, we have reason to believe that dry land 
prevailed over a large portion of the west. The Carboniferous 
epoch commences with thin layers of arenaceous deposits grad- 
ually passing up into homogeneous siliceous and calcareous beds. 
The latter are never more than from twenty to fifty feet in thick- 
ness, and then the arenaceous sediments begin again to predomi- 
nate and all the proofs of shallow as well as turbulent waters 
are shown. We then pass up through the red arenaceous de- 
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posits and Jurassic beds, and find no rocks that indicate deep 
water deposition. Cretaceous formation No. 1 commences in 
many places with a considerable thickness of an aggregation of 
water-worn pebbles parsing wp into thin alternate layers of are- 
naceous and argillaceous sediments with thick beds of sandstone 
with ripple markings and oblique laminz, then gradually ceases 
in No. 2 and through Nos. 2, 8 and 4, the sediments indicate 
that they were accumulated in comparatively deep and quiet 
waters. No, 2 is a black plastic clay, No. 3 grey marl, and No. 
4 a dark indurated sometimes laminated clay with many calea- 
reous conerctions. In No. 5 we gradually approach indications 
of shallow water until dry land appears, as already stated. 

It will not be possible at this time to mention in detail all the 
oscillations of surface and other physical changes to which we 
have reason for supposing the country was subjected during all 
these periods. Its sufficient for our present purpose to show 
that except during the middle Cretaceous epoch no long continued 
periods of quiet water prevailed in these ancient western seas. 

The evidence appears to me to point to the conclusion that a 
much milder climate prevailed throughout the western portions 
of our continent, during a greater part of the Tertiary period 
than that which exists in the same latitudes at the present time. 
The organic remains appear to indicate a subtropical climate or 
one similar to that of our Gulf States. Near the close of the 
Cretaceous epoch the waters of the great Cretaceous sea re- 
ceded toward the present position of the Atlantic on the one 
side and toward that of the Pacific on the other, leaving large 
areas in the central portions of the west, dry land. These areas 
were of course proximity to the sea and comparatively but 
slightly elevated above the ocean waters. In regard to the 
Moilusea which have been found quite abundantly entombed in 
the lignite-bearing strata, it is an interesting fact that the most 
nearly allied living representatives of many of these species are 
now found inhabiting the streams of Southern Africa, Asia, 
China and Siam, apparently indicating the existence of a tropi- 
cal climate in these latitudes at as late a period as the Tertiary 
epoch.* 

Again, the luxuriance of the flora which has been so perfectly 
preserved in the lignite strata of the West point to the same 
conclusion. It is true that until recently no species have been 
found which belong exclusively to a tropical vegetation, but dur- 
ing our last expedition we obtained a species of true fan palm, 
very closely allied to Sabal lamonis, figured by Dr. Heer in his 
“Plora Tertiaria Helvetie.” “The most northern limit of palms 
is that of Chameerops palmetto, in North America in lat. 24°-386°, 
and of Chamerops humilis in Europe, near Nice, in 43°-44° N. 


* See Memoir by F. B. Meek and F. V. Hayden, ia Proc. Pa. Acad., June, 1856. 
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lat."* The true palms of our present day are considered as 
having their native land within the tropics. That this or a sim- 
ilar condition of climate continued throughout the accumulation 
of the Wind River valley deposits may be inferred from their 
Molluscan remains which are more nearly allied to tropical forms. 

Again, we have in the West, as before mentioned, a vast area 
occupied by the lignite-bearing strata. There are from thirty to 
fifty beds of lignite varying in thickness from one inch to seven 
feet. Over all this vast area there are at the present time no 
large forests, no timber except that which skirts the streams. 
We-now know that during the Tertiary period vast forests of 
timber must have covered many portions of the West from the 
abundance and variety of the vegetable remains preserved in 
the rocks. Silicified trunks of trees, fifty to one hundred feet 
in length and two to four feet in diameter, and stumps which indi- 
cate gigantic forest trees occur abundantly over hundreds of 
square miles along the Missouri and Yellow Stone rivers. Prof. 
Henry and other meteorologists have arrived at the conclusion 
from a vast number of well authenticated facts that the absence 
of forest trees on the great prairies of the far west is due to the 
want of moisture which is well known to prevail all along the 
eastern slope of the Rocky Mountains. The prevailing winds 
are now known to come from the west, and as the currents of 
air ladened with moisture from the Pacific ascend the western 
slope of the mountains, become condensed and deposit their bur- 
dens for the most part before reaching the eastern slope. 

Prof. Henry, in his paper on Climatology contributed to the 
Patent Office Report for 1856, says: “the return westerly cur- 
rent, sweeping over the Pacific Ocean, and consequently charged 
with moisture, will impinge on the Coast range of mountains of 
Oregon and California, and, in ascending its slopes, deposit mois- 
ture on the western declivity, giving fertility and a healthful 
climate to a narrow strip of country bordering on the ocean, and 
sterility to the eastern slope. All the moisture however will 
not be deposited in the passage over the first range, but a por- 
tion will be precipitated on the western side of the next, until 
it reaches the eastern elevated ridge of the Rocky Mountain sys- 
tem, when, we think, it will be nearly if not quite exhausted.” 
We are now supposing that the climatic conditions, winds, cur- 
rents of air, &c., did not differ to any great extent during the 
Tertiary epoch from those which prevail in the same latitudes at 
the present day. We therefore venture the suggestion that up 
to the time of the accumulation of the middle Tertiary deposits 
the lofty barrier of the Rocky Mountains did not exist. 


* Lindley’s Vegetable Kingdom, p. 136. 
Washington, D. C., January 20, 1861. 
Am. Jour. Sci.—Seconp Series, VoL. XXXI, No. 92.—Marcg, 1861. 
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Art. XXII.—Remarks on the Atomic Weights of the Elements ; 
by Wotcorr Gisss, M.D., Prof. of Chemistry and Physics in 
e Free Academy in New York. 


In the present communication I shall endeavor to show that 
if the atomic weights of oxygen, sulphur and carbon are taken, 
respectively, as 16, 82 and 12, those of a majority of the other 
elements must be doubled. I do notat present adopt the view in 
question; my object is — to — out the logical consistency 
of the change. For the sake of convenience and precision of 
language I shall employ the terms atom, molecule and equiva- 
lent, in the sense in which they are understood by the chemists 
of the new or unitary school.* An atom of any element is the 
least quantity of that element which can exist in combination: 
a molecule is the least quantity which can exist in the free state. 
The definitions of atomic and molecular weights flow at once 
from those of atom and molecile. The equivalents of bodies 
are the relative quantities which replace each other in actual or 
ideal substitutions; they may correspond to atoms or to mole- 
cules, or may bear a simple numerical relation to either of these. 
The atomic weights of carbon, oxygen and sulphur are now gen- 
erally considered to be respectively 12, 16 and 32, chiefly upon 
the following grounds: 

1. In all volatile organic compounds the constitution of which 
has been accurately determined, the number of atoms of these 
elements is always even, if we consider the weights of the 
atoms to be respectively 6,8 and 16. Provided that all such 
compounds are assumed to correspond to 2 vols. of vapor (H=1). 

2. Purely chemical considerations appear to show that in 
organic compounds, independently of any assumption as to 
vapor-volumes, the number of atoms of carbon, oxygen and 
sulphur is always even. 

3. When oxygen or sulphur replace hydrogen in organic 
compounds, 2 units of weight of hydrogen are replaced by 16 
of oxygen or 32 of sulphur; 4 units of hydrogen by 32 of oxy- 
gen, and so on; in no case is one unit of weight of hydrogen 
replaced by 8 of oxygen. 

4. The Teast quantity of oxygen or sulphur set free in any 
reaction is either 32 or 64, or is some multiple of 32 or 64. In 
like manner the least quantity of oxygen or sulphur which 
reacts with any compound body is a multiple of 16 or 82 by an 
even number. 

The assumption is now generally made that the molecules of 
all substances in the gaseous state occupy the same volume: 


* See for example Kekulé, Lehrbuch der Organischen Chemie, i, 97, Erlangen, 1859. 
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from this it follows that in the greater number of cases two atoms 
unite to form one gaseous molecule. The difficulty which form- 
erly existed in the case of sulphur has be-. completely removed 
by the researches of Deville and Troost, and of Bineau, who 
have shown that the volume occupied by 16 parts of sulphur in 
the form of perfect gas is 4, and not 4 of that occupied by 1 part 
by — of hydrogen. In the case of those substances the 
vapor-densities of which correspond to four volumes, it appears 
probable that decomposition into two 2-volume molecules oc- 
curs, so that the observed vapor-densities are the sums of the 
densities of the constituent molecules. Thus sal-ammoniac* 
in the form of vapor is HCl and NH,, these constituents re- 
at a lower to NH,Cl. In this manner, 
among others Koppt and Hofinannt have shown that it is un- 
necessary to admit the existence of 3-volume, 4-volume and 
6-volume vapors. There exists however at least one exception 
to the law now generally admitted that, in the case of the ele- 
ments, one molecule consists of two associated atoms. The 
vapor-density of phosphorus, even at a temperature of 1040° 
C., corresponds to $ vol., the atomic weight being taken as 31. 
Since sulphur, which is less volatile than phosphorus, is a per- 
fect gas even at 860°, we cannot admit that the case is other- 
wise with phosphorus, or reasonably suppose that the vapor- 
density would correspond to one volume if determined at a still 
higher temperature. We must therefore admit that the molecule 
of phosphorus corresponding to 2 vols. of vapor contains 4 
atoms, and not 2 like that of nitrogen, while nothing is more 
certain than that the atomic weights of phosphorus and nitrogen 
are respectively 31 and 14. In like manner the vapor-density 
of arsenic appears also to correspond to 4 volume only, thoug 
it has not yet been determined at temperatures very far above 
the boiling point. 
If now we admit that the molecules of all substances occupy 
2 vols. in the gaseous state, and if the reasoning which has led 
chemists to double the old atomic weights of carbon, oxygen, sul- 
phur, &c., be correct, it follows that the atomic weights of the 
ater number of the elements must be doubled. For we find:— 
1. That nearly all volatile inorganic oxyds, chlorids, oxychlo- 
rids &c. contain in 2 vols. of vapor (H=1) two or four received 
equivalents of metal or radical. Thus the compounds whose 
formulas are now usually written SiCl,, TiCl,, ZCl,, SnCl,, 
* Deville and Troost have shown that sal-ammoniac corresponds to 4 vols. of 
vapor even at a temperature of 1040° C. At this temperature ammonia must be 
resolved into its elements, and its vapor-density ought to correspond to 6 vols. in- 
stead of 4. The explanation in the text is therefore not applicable to all cases, 


Comptes Rendus, xlix, 239. 
+ Ann. Chemie und Pharmacie, cv, 390. 


+t Comptes Rendus, xlix, 781. 
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HgCl, Hg,Cl, HgBr, Hg, Br,, Fe,Cl,, Al, Cl,, Al,I,, Al, Br,, 
CrO,Cl, must be written Si,Cl,, Ti,Cl,, Z,Cl,, Sn, Cl,, 
Hg,Cl,, Hg,Cl,, Hg,Br,, Hg,I,, Fe,Cl,, Al,Cl,, Al,1.. 

,Br,, Cr,O,Cl,, in order to correspond to 2 vols. of vapor. 

2. All volatile metals and metallic oxyds contain two or four 
received equivalents in 2 vols. of vapor. Thus the vapor-den- 
sities of mercury and cadmium represent the molecular weights 
Hg, and Cd,. Arsenous and osmic acids correspond in the form 
of vapor to the formulas As,O, and Os,O,. 

3. All volatile compounds of metals with organic radicals 
contain an even number of equivalents of metal in 2 vols. of 
vapor, excepting only those in which triatomic metals occur. 
Thus we have corresponding to 2 vols. of vapor the formulas :— 
C,H C,H C,H.,). C,H 


(Cally)s 


4. The volatile compounds of the triatomic radicals, nitrogen, 
— arsenic, antimony, bismuth and boron, contain in 

vols. of vapor only one received atomic weight of the radical. 
Thus we have the compounds :— 
NH,, PCl,, AsCl,, SbCl,, BiCl,, BCl,, P(C,H,),, As(C,H,),, 
B(C,H,),, BO, 8C,H,0, &e. 
To this there are exceptions. Thus we have corresponding to 2 
vols. the formulas :— 

(C,H,) C,H,) (C,H,) 

5. The specific heats of the atoms of nearly all the elements 
are equal if the molecule is in each case referred to 2 vols. of 
vapor.* 

f now we consider it proved from the above considerations 
that the molecular weights of carbon, silicon, tin, titanium and 
zirconium, correspond in the gaseous form to 2 vols., and that 
these elements are tetratomic, it follows from analogy that certain 
other elements are also tetratomic, and we have the group :— 


Carbon, 12 1°68 Lead, 208 6°52 
Silicon, 28 _ Palladium, 108 6°40 
Zirconium, 44 — Rhodium, 102 5°62 
Titanium, 48 — Ruthenium, 106 _ 
Niobium, 96 -- Platinum, 198 6°40 
Tantalum, 136 Iridium, 196 7:00 
Tin, 116 6°52 Osmium, 194 5:92 


* The only exception to this law occurs in the case of carbon, and cannot at 
present be explained. 


W. Gibbs on the Atomic Weights of Elements. 249 


The first column of numbers giving the atomic weights, the sec- 
ond the atomic heats or the products of the atomic weights into 
the specific heats. It is possible that thorium belongs to the 
tetratomic group, as thoria appears to be ismorphous with stannic 
acid, Sn,O,. tol is placed in this group from the analogy of 
the compounds which it forms with ethyl, methyl, &. to stan- 
nethyl, &c.: it appears however like tin, palladium, ruthenium, 
platinum, rhodium, iridium and osmium to be also diatomic; the 
so-called protoxyds having the formulas Pb,O,, Sn,O,, &c. 
For similar reasons we admit the existence of 6 triatomic ele- 
ments, namely :— 

Nitrogen, 14 Antimony, 120 611 

Phosphorus, 31 5°85 Bismuth, 208 6°41 

Arsenic, 75 6°10 Boron, 11 — 


The diatomic elements, according to the reasoning above men- 
tioned, will be 80 in number, and may be arranged in natural 
families, as follows :— 
Oxygen, 16 Iron, 6°38 
Sulphur, Manganese, 
Selenium, Cobalt, 6°42 
Tellurium, Nickel, 6°28 
Chromium, 
Magnesium, Aluminum, 5°88 
Calcium, Zine, 6°24 
Strontium, Cadmium, 6°36 
Barium, ‘ Copper. 6°04 
Uranium, 
Cerium, Mercury, 6°40 
Lanthanum, 
Didymium, 
Yttrium, 
Erbium, 
Terbium, 
Glucinum, 
Thorium, ? 118 
This classification into natural families appears to me to repre- 
sent the present state of our knowledge, though the position of 
several elements must be regarded as doubtful.* The mona- 
tomic elements are only 10 in number; they may be arranged 
in three groups: 
Chlorine, 35:5 — Hydrogen, 1 — Silver, 108 6:16 
Bromine, 80 -6°74 Lithium, 7 — Gold, 197 638 
Iodine, 127 6°88 Sodium, 23 671 
Fluorine, 19 a Potassium, 39 6°60 
* There is reason to believe that vanadium belongs with boron to the nitrogen 
group. 


Molybdenum, 6°91 
Tungsten, 6°67 
Vanadium, ? — 
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It is however to be remarked that, of the other elements, at 
least two, namely copper and mercury, are monatomic in certain 
combinations, as for example, in Cu,Cl and Hg,Cl. It is true 
that we may write these formulas Cu,Cl, and Hg,Cl,, in which 
case we have two additional diatomic forms of copper and mer- 
cury with the atomic weights 126 and 400 respectively. This 
mode of viewing the subject obliges us to admit atomic heats 
represented nearly by the number 12, or twice as high as in the 
case of the other elements, and appears therefore less simple than 
that first stated. 

In like manner all the elements belonging to the tetratomic 
group which form protoxyds, &c., may be regarded as tetratomic 
and diatomic; this will add at least eight to the number of dia- 
tomic elements. Finally, in the sesquioxyds and similar com- 
pounds two received atoms of iron, manganese, chromium, alu- 
minum, &c., must be regarded as forming a single triatomic atom. 
Limpricht* and Frankland+ admit the existence of pentatomic 
elements, including the nitrogen group in this class, but this 
view is not generally adopted, and in the present state of our 
knowledge a primary division of the 60 elements into four 
classes, the monatomic, diatomic, triatomic and tetratomic ele- 
ments, appears to be sufficient. 

From the above it a that of the 60 elements now known 
to chemists, the received atomic weights of 50 at least must be 
doubled, if we admit the correctness of the reasoning which has 
led many chemists at the present day to double the atomic 
weights of carbon, oxygen sat sulphur. Wanklynt and Wurtz§ 
have already suggested the propriety of doubling the equivalents 
of zinc and tin, and by analogy, of several other metals, while 
Cannizzaro| has adduced the specific heats of the atoms with 
other arguments in favor of the same change. Wurtz com- 

oxyd of zinc Zn,O,, with oxyd of ethylene (C,H,)O, ; 
the hydrate of oxyd of zinc will then correspond to glycol, 


s O,. In the same way we may consider hydrate of ses- 
2 


quioxyd of iron as corresponding to glycerine, Fe, O, to 


AJ 


CH, O,, Fe, being here triatomie. 


a 
Should the further on of the science show that the views 
above mentioned are the most simple and consistent expression 


* Limpricht. Lehrbuch der Organischen Chemie, 1'e Abth., 8. 
+ Quarterly Journal of the Chemical Society, vol. xiii, Nos. 2 and 3. 
The same, vol. xiii, p. 124. + 
Ann. de Chimie et de Physique, lx, 239, and Repertoire de Chimie pure, ii, 
405. 
| Il nuovo Cimento, vii, 321. I have not seen the original paper and quote at 
second hand from the Jahresbericht of Kopp and Will for 1858, p. 12. 
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of all the facts, it will be desirable to return to the notation of 
Berzelius slightly modified, that is to say, it wili be better to 
halve the atomic weights of hydrogen and the other monatomic 
and triatomic elements, and denote tke atomic weights of car- 
bon, oxygen, sulphur, zine, &c., by the numbers 6, 8, 16, 32,5, 
&e., respectively. In this manner while the formulas are written 
with precisely the notation of the new school, the numbers actu- 
ally employed in the great majority of calculations will be those 
which have been sanctioned by longest usage, and which are 
most convenient for practical purposes. ‘The atomic weights of 
hydrogen, chlorine, potassium, and the other monatomic ele- 
ments, will be in each case one half of the old equivalent, while 
the molecular weights will correspond with the old equivalents. 
Thus we shall have :— 
Hydrogen, 4 1 Oxygen, 8 16 
Chlorine, 17-75 355 Carbon, 6 12 
Bromine, 40 80 Zine, $2°5 65 
Potassium, 19°5 39 Iron, 28 56 
Nitrogen, 7 14 &e. &e. 


in which table the first column gives the atomic and the second 
the molecular weights. 

The formula of water thus becomes H,O and its atomic 
weight 9; caustic potash is i} O and its atomic weight 28; 
oxyd of zine will be ZnO and its atomic weight 40%; chlorhy- 
dric acid will be HCl and its atomic weight 18:25. The dashed 
symbols H, €}, K, &c., may also be employed, as in the Berze- 
han notation and would in many cases be extremely convenient. 

All the typical formulas now so generally employed will be 
written as at present, the actual weights only being changed. 
The general acceptance of the views of the new school would be 
greatly facilitated by the adoption of the system of atomic 
weights here proposed. 

In another paper I propose to discuss the question of the 
basicity of the elements with other points of special theoretical 
interest. 


New York, Jan. 12th, 1861. 
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Art. XXIII.—Abstract of a Meteorological Journal for the year 
1860, kept at Marietta, Ohio: lat. 39° 25’ N., and long. 4° 28’ 
W. of Washington City; by S. P. Hitprera.—[Thirty-fourth 
annual report. } 


| THERMOMETER. | BAROMETER. 
«| | 
e Prevaili 
4 
[a 
January, - 8266 61) 3°25) ssw. dx. (30°00 29-05 -95 
February, 35°00 2 16 13) 1:25 ss.w., & 29°75 28°55 1-20 
Marck, 71, 16 18, 13, 1:08 & x.w. 29°55 29°00 
April, 54°30 83 24 13 17, 530; see, dN. (29°75 28°65 1-10 
May,. . . . (6550! 91 39 13 18 288) ese, dw. -43 
June, . (68-03 44, 15 15) 201) see, 
July, . . 73°68 95 49 16 15| 5°87) & s.w. 29°60 29-08 52 
August, . (12-28, 95 48 18 13) 414) ese, &x. 29582920 
September, 62°10 88; 88 15 15 326) se, |29°702915 “55 
October, . . 62°17 84 33 16 15) 435) ss.w.d& |29°65 28°95) -70 
November, - 40°29 79 10 15 15) 401)s.w.,w., & y.w./29°60 28°85 “75 
December, 80°13 51 117, 24) 2:08) w.n.w., & 29°85 28°78 1-12 


The mean temperature of the year is 53°35. The amount of 
rain and melted snow is 39°58 inches. 

Remarks on the year 1860.—This year has been characterized 
by several uncommon events in the meteorology of the climate, 
such as wide-spreading and destructive storms, with tornadoes 
of unprecedented violence sweeping every thing in their course 
from the face of the earth with the impetuosity and force of gun- 
powder, raising the question whether its main power was not de- 
rived from electricity, rather than from the winds. Some por- 
tions of the valley of the Ohio and 6f the Mississippi suffered im- 
mensely from these storms in the months of May and June, which 
periods seem to be more liable to such outbreaks of the elements 
than any other portions of the year. Setting aside these events, 
the year has been one of uncommon fertility and productiveness. 
The crops of grain and fruit were abundant and never excelled 
in quantity since the first settlement of the country. The health 
of the adult portion of the population has been good, uncom- 
monly exempt from fevers; in place of which has prevailed a 
new form of the old and well known scarlet fever, or ‘putrid 
sore throat,’ chiefly confined to children, but of a most fatal and 
destructive type. Like the cholera, it appears to be epidemic in 
its character, and after a certain period will run its course and 
disappear from the land. 
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TEMPERATURE, AND REMARKS ON THE SEASONS. 


Winter months—The mean temperature of the winter is 
32°95, proving it to have been a very mild one, as it is some- 
times as low as twenty-six degrees. The first week in January 
was the coldest of the winter, the temperature being below 
freezing all the time, and on the fifth at three degrees below 
zero. The Ohio river was closed for a few days above Marietta, 
but soon opened, leaving the navigation for steamboats free, the 
remainder of the winter. In ponds and the mouths of creeks, 
ice formed of the thickness of six or eight inches, and a plenti- 
ful supply was procured for summer use of this needful article 
of comfort. The greatest depth of snow, at any one time, was 
three inches, on the 21st of December. 

Spring.—The mean of the spring months was 54°-64, which 
is about the average for a series of years. This season is called 
earlier or later from the blossoming of a certain class of trees, 
especially fruit trees, the peach and apple being the standard. 
The former did not bloom until the eighth of April, and the lat- 
ter on the fifteenth of that month, which may be called about 
the mean time, although the period varies as much as twenty- 
five or thirty days in some years. It was a spring of mild, 
pleasant temperature, and favorable to the growth and health of 
the vegetable kingdom, but marked by several unusual phe- 
nomena in the meteorological department of nature. The wow d 
part of April was attended with excessive rains, producing floods 
in the Ohio and Muskingum rivers, overflowing the bottom lands 
to a great depth, and higher by four feet at Dresden and two feet 
at Zanesville, than ever before. The main source of the flood 
was in the rivers that fall into the Ohio, on the north side, as the 
Scioto, Muskingum, Beaver and Alleghany. The southern afflu- 
ents were not very high, or the water would have equalled that 
of 1832. But little damage was done below Marietta, which, 
standing at the junction of the Muskingum with the Ohio, suffers 
more than any other point ten miles above or below that place. 
At this town the water was four feet below the flood of 1832, 
but twelve inches higher than any other one. 

Great meteor of May, 1860.—On the first day of May, about 
twenty minutes before one o'clock, P. M., a tremendous explo- 
sion was heard at Marietta, like the discharge of a piece of heavy 
artillery, the sound coming from the north. It was found to 
proceed from the explosion of an aérolite or meteor, which fell at 
a place about fifty miles north of Marietta, and twenty east of 
Zanesville. Its course with a description of the accompanying 
phenomena has been given in this Journal by Profs. Andrews 
and Evans of the Marietta College, and Dr. J. L. Smith; the first 
and last named gentlemen having personally visited the locality 
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where it fell, a few days subsequently, and minutely examined 
all the attending circumstances noted by the inhabitants in the 
vicinity. One of the largest fragments, weighing over one 
hundred pounds, was purchased and placed in the cabinet of Ma- 
rietta College. Appearing, as this meteor did, in the middle of 
the day, when hundreds of spectators were in situations to see 
it, the history of its course and appearance has happily been 
made out more accurately and satisfactorily than that of any 
other which has visited North America. 

Great storm of the 21st of May.—On Monday, the twenty-first 
day of May, the valley of the Ohio was visited by one of the 
greatest storms or tornadoes ever experienced since the settle- 
ment of the country. Commencing west of the Mississippi river, 
it swept over a space not less than six or seven hundred miles 
in length by fifty or sixty in breadth, following generally the 
course of the Ohio river, or from the southwest to the northeast. 
I do not know the hour of its commencement, but it was at 
Louisville, Ky., by two o'clock, P. M., at Cincinnati by half past 
three, at Portsmouth by half past four, and at Marietta about 
half past five, travelling at the rate of eighty or one hundred 
miles an hour, far exceeding in rapidity that of any railway 
train. Its progress was marked by desolation and ruin, in 
the destruction of buildings, fences, trees and boats. Of the 
latter, many coal boats were sunk and the navigators drowned. 
Several hundred lives were lost. Steamboats suffered less, as by 
their motive power they were able to gain a more sheliered po- 
sition on the bends of the river. Louisville, Cincinnati and 
Portsmouth suffered more than any other towns, being larger 
and more fully exposed to the fury of the storm. Marietta suf- 
fered but little, the force of the tornado being expended before it 
reached that place. In_,its full force it was attended with thun- 
der, lightning, hail and torrents of rain, pouring from the clouds 
more like a cataract than rain. The air was filled with leaves, 
fragments of branches and broken pieces of buildings, which, 
with the mist, produced a darkness equal to that of a cloudy 
night, requiring the aid of candles to go about the house. The 
violence of the storm at any one place did not last over half an 
hour. At Marietta the day was cloudy with a brisk breeze from 
the southwest in the forenoon, in the afternoon it veered to the 
south. At 5 p.m. heavy dark clouds appeared in the west, with 
a good deal of commotion and some thunder. At half past five 
it began to raina little. A quarter before six, wind very violent 
from the southwest and west, with hard rain, blowing steadily 
and not in gusts as in ordinary storms, lasting about — 
minutes. As soon as the rain ceased, the sky or hazy clou 
in the west and southwest put on a deep orange or copper color, 
and after seven until dark, a brilliant red, like the rays of light 
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in the aurora borealis. The night following was calm and clear. 
The mercury in the barometer, in the forenoon, was 29°10, and 
kept rising during the violence of the tempest, being at 29°15 at 
5 P.M., and at 29°23 at 9 o’clock. At Wheeling, Va., 80 miles 
southeast of Marietta, there was only an ordinary gale, its force 
being spent before reaching there. No similar tornado has visited 
the valley of the Ohio since Sunday, the 28th day of May, 1809. 
This struck Marietta about 4 o'clock Pp. m. with more violence than 
in 1860. There was little or no rain or thunder; several houses 
were unroofed and some blown down, with immense desiruction 
of forest trees. It was greater in breadth and probably as ex- 
tensive as that of this year. I was living in the town at that time 
and witnessed its ravages. Brown’s Cincinnati Almanac for the 
year 1810 contains the only printed account of it that I have 
seen; but probably the newspapers of that period noticed it, as 
there were then nine or ten published in Ohio. 

Summer.—The mean of the summer months was 71°31, which 
is a full average for this season of the year. Heat and moisture 
were distributed by a beneficent Providence in due season and 
in quantities fully adequate to the wants of vegetation, produc- 
ing one of the most abundant harvests in all the various varie- 
ties of cereal productions common to this climate. In some of 
the southern counties whole fields of wheat were destroyed by 
that pernicious insect, Tinea granella, after it had attained its 
fall growth. This miller is a different insect from the Hessian 
fly; the ravages of the former are confined to the grain, where 
it ——- its eggs when in the milk, while the ‘fly’ makes its 
attacks on the culm, laying ‘its eggs in the autumn and spring. 
This miller in some districts, especially in Washington — 
was very injurious, its larvee devouring the grain in whole fields, 
leaving none for the farmer. Happily its ravages were limited. 
A remedy is said to be found in a new variety of wheat, which 
the Tinea does not molest, and which is already coming into 
cultivation. The meadows furnished an abundance of grass, 
and the pastures were green until late in the autumn. In some 
fields the potatoes suffered from the disease called ‘the rot,’ but 
generally the crop was abundant and good. 

Autumn.—The mean of the autumnal months was 54°°85, a 
temperature — to the wants of the season. Indian corn, 
the main crop of the valley of the Ohio, and of more import- 
ance to the farmer than that of any other grain, was very abun- 
dant in quantity and excellent in quality. It ripened early, and 
was ready to be cut up by the twentieth of September. This 
a from the supply of rains at the right time, the crops on the 

ills and uplands were nearly as good as in the rich bottom lands 


of the rivers, while on the latter, the heavy deposits of 2 
table mould left by the overflow in April added unusual fer- 
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tility to the soil, producing crops of corn from eighty to one 
hundred bushels an acre, remunerating the husbandman for his 
extra labor in replowing and replanting his fields. Fruit of all 
kinds was abundant, especially apples and peaches. All the 
smaller fruits were in great perfection. Grapes matured without 
much loss from mildew or insects. Melons were never better 
or more plentiful. The forests abounded in acorns and nuts, 
bending their branches under their uncommon load. On every 
department of the vegetable kingdom the God of nature has 
bestowed his blessing in a manner rarely before witnessed. 

Floral calendar.—February 24th, the Robin appears in flocks; 
27th, Bluebirds.—March 1st, Blackbirds in aeoke yellow crocus 
in bloom; 7th, flocks of the cherry lark, White Crocus; 14th, 
Persian Iris; 16th, blue Crocus; 20th, Crown Imperial nearly 
open; 25th, Sugar maple; 26th, Golden bell or Forsythia viri- 
dis; 28th, Magnolia conspicua ready to open, but injured by the 
late frosts—April 1st, Primrose in bioom; 8d, Hyacinth; 6th, 
Peach partly open in warm exposures; 7th, Sanguinaria cana- 
densis; 8th, Peach in full bloom, Plum trees, Pears and Cherries ; 
11th, white Narcissus; 15th, Apple tree in bloom; 16th, Red- 
bud or Circis canadensis, Hydrastis canadensis; 18th, Cornus 
Florida; 23d, Lilac; 26th, Tulips in bloom.—May Ist, Black 
Haw tree in bloom; 2d, Quince tree, Harebell; 5th, Native 
crab apple; 7th, Horse chestnut; 8th, Wigelia rosea; 11th, 
Harrison yellow rose and fragrant Syringa; 13th, Locust or 
Pseudoaensia; 14th, Prunus Vinginlena: 25th, Syringa Phila- 
delphia—June 10th, White Lily; 17th, Catalpa tree; 30th, 
Juneating apple ripe.—July 5th, Amaryllis formosa; 7th, 
Blackberry ripe; 8th, American broom in bloom; 12th, Chest- 
nut tree.—August Ist, Green gage plum ripe, and Summer Vir- 
galeu pear; 8th, Watermelons ripe in open ground; 16th, Sweet 
potatoes in market. 

Marietta, Ohio, January 1, 1861. 
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Art. XXTV.—On the Th of Types in Chemistry; by 
T. Srerry Hunt, F.RS. 


In the Annalen der Chimie und Pharmacie for March, 1860 
(exiii, 293), Kolbe has given a paper on the natural relations 
between mineral and organic compounds, considered as a sci- 
entific basis for a new classification of the latter. He objects to 
the four types admitted by Gerhardt, (namely, hydrogen, hydro- 
chloric acid, water and ammonia,) the* they sustain to organic 
compounds only artificial and externa, relations, while he con- 
ceives that between these and certain other bodies there are nat- 
ural relations having reference to the origin of the organic spe- 
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cies. Starting from the fact that all the carbon compounds found 

in the vegetable kingdom are derived from carbonic acid with 

the concurrence of water, he proceeds to show how all the bod- 

ies of the carbon series may be deduced from an oxyd of carbon, 

bg is either carbonic acid, carbonic oxyd, or the hypothetical 
20. 

When in the former (C,O,) we replace an atom of oxygen 
by one of hydrogen we have C,O,H, or anhydrous formic acid ; 
the replacement of a second equivalent would yield C,0,H,, 
or the unknown formic aldehyd : a third, C,OH,, the oxyd of 
methyl, and a fourth, C,H,, or formene. By substituting me- 
thyl, C,H,, for one or more atoms of hydrogen in the preceding 
formulas we obtain those of the corresponding bodies of the 
vinic series, and it will be readily seen that by introducing the 
higher alcoholic radicals we may derive from C,O, the formulas 
of all the alcoholic series. A grave objection to this view is 
however found in the fact that while the anhydrid may in this 
way be made the type of the aldehyds, acetones and hydrocar- 
bons, it becomes necessary to assume the hypothetical C,O0,HO 
as the type of the acids and alcohols. Oxyd of carbon, C,0,, is 
according to Kolbe to be received as the type of hydrocarbons 
like olefiant gas, (C ee while C,O, in which ethyl re- 
places oxygen is C,H ; or lipyle, the supposed triatomic base of 
glycerine. 

The monobasic organic acids are thus derived from a single 
molecule of carbonic acid, while bibasic acids like the succinic 
are by Kolbe deduced from a double molecule, and tribasic acids 
like citric from a triple molecule, C,O,,. He moreover com- 
pares sulphuric acid to carbonic acid and deduces from it by sub- 
stitution the various sulphuric organic compounds. Ammonia, 
phosphuretted and arseniuretted hydrogen are regarded as so 
many types, and by an extension of his view of the replacement 
of oxygen _by electro-positive groups the ethylids like ZnEt, 
PbEt,, and BiEt,, are by Kolbe assimilated to the oxyds, ZnO, 
PbO,, and BiO,.* 

Ad. Wurtz, in the Repertoire de Chimie Pure for October, 1860, 
has given an analysis of Kolbe’s memoir (to which, not havin 
the original before me, I am indebted for the above sketch), an 
follows it by a judicious criticism. While Kolbe introduces as 
types a number of mineral species, including the oxyds of car- 
bon, sulphur, and the metals, Wurtz would maintain but three, 
hydrogen (H,), water (H,O,), and ammonia (NH,), and these 
three types, as he endeavored to show in 1855, represent differ- 
ent degrees of condensation of matter. The molecule of hydro- 
gen, H, or M,, corresponding to four volumes, combines with 


* See on this subject Dr. Frankland’s late excellent lecture on Organo-metallic 
bodies in the Quarterly Journal of the Chemical Society, July, 1860, Nos. L, LI. 
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two volumes of oxygen (O,) to form four volumes of water, and 
may thus be regarded as condensed one-half in its union with 
oxygen, and derived from a double molecule, M,M,. In like 
manner four volumes of ammonia, NH,, contain two volumes 
of nitrogen and six of hydrogen, which being reduced to one- 
third corresponds to a triple molecule, M,M,, so that these three 
types and their multiples are reducible to that of hydrogen more 
or less condensed.—(Wurtz, Ann. de Chimie et de Physique, [3], 
xliv, 302.) 

As regards the rejection of water as a type of — com- 
pounds and the substitution of carbonic acid, founded upon the 
consideration tliat these bodies in nature are derived from C,O,, 
Wurtz has well remarked that water, as the source of hydrogen, 
is —y essential to their formation, and farther that the car- 
bonic anhydrid, like all other anhydrous acids, may be regarded 
as a simple derivative of the water type. Having then adopted 
the notion of referring a great variety of bodies to a min ral 
species of simple constitution, water is to be preferred to car- 
bonic acid, 1st, because we can compare with it many mineral 
compounds which can with difficulty be compared with carbonic 
acid, and 2d, because the two atoms of hydrogen in water being 
replaceable singly» the mode of derivation of a great number of 
compounds (acids, alcohols, ethers, etc.) is much more simple 
and natural than from carbonic acid. As Wurtz remarks, Kolbe 
has so fully adopted the theory of types that he wishes to multi- 
ply them, and even admits condensed types, which are, how- 
ever, molecules of carbonic acid and not of water; “he combats 
the types of Gerhardt and at the same time counterfeits them.” 

Thus far we are in accordance with Wurtz, who has shown 
himself one of the ablest and most intelligent expounders of 
the doctrine of molecular types as above defined, now almost 
universally admitted by chemists. He writes, ‘to my mind the 
idea of referring to water, taken as a type, a very great number 
of compounds is one of the most beautiful conceptions of mod- 
ern chemistry ;” and again he declares the idea of regarding 
water and ammonia as representatives of the hydrogen type 
more or less condensed, to be so simple and so general in its ap- 
plication that it is worthy “to form the basis of a system of 
chemistry.” (/tepertoire de Chimie Pure, 1860, pp. 356-359.) 

We have here two important conceptions; the first is that of 
hydrogen and water regarded as types to which both mineral 
and organic species may be referred, and the second is the no- 
tion of condensed and derived types, according to which we not 
only assume two or three molecules of hydrogen, water or am- 
monia as typical forms, but even look upon water as the deriva- 
tive of hydrogen, which is itself the primal type. 
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As to the history of these ideas, Wurtz remarks that the prop- 
osition enunciated by Kolbe that “all organic bodies are derived 
from mineral compounds, from which they take their origin, in 

rt directly, by processes of substitution of great simplicity,” 
is not new, but “known in the science for about ten years. 
Williamson was the first who said ‘alcohol, ether and acetic 
acid are compounds comparable to water, organic waters.’ Hof- 
mann and myself had already compared the compound ammo- 
nias to ammonia itself. * * * To Gerhardt belongs the merit of 
generalizing these ideas, of developing them, and supporting 
them with his beautiful discovery of anhydrous organic mono- 
basic acids. Although he did not rs: oe into the science 
the idea of types, which belongs to Dumas, he gave it a new 
form, which is expressed and essentially reproduced by the prop- 
osition of Kolbe.” ‘“ Gerhardt reduced all organic bodies to four 
types, hydrogen, hydrochloric acid, water and ammonia.” (éper- 
tore, etc., p. 355.) 

The historical inaccuracies of the passage just quoted are the 
more surprising, since in March, 1854, I published in this Jour- 
nal ({2], xvii, 194,) a concise account of the progress of these 
views. This paper was republished in the Chemical Gazette 
(1854, p. 181), and copies of it were by myself placed in the 
hands of most of the prominent chemists of England, France 
and Germany. In this paper I have shown that the germ of 
this idea of mineral types is to be found in an essay by Auguste 
Laurent, (Sur les combinaisons azoteés, Ann. de Chimie et de Phys- 
ique, Nov. 1846,) where he showed that alcohol may be looked 
upon as water H,O, in which ethyl (C,H,) replaces one atom 
of hydrogen, while hydric ether is the result of a complete sub- 
stitution of the hydrogen by a second atom of ethyl. Hence he 
observed that while ether is neutral, alcohol is monobasic and 
the type of the monobasic vinie acids, as water is the type of 
bibasic acids. In extending and developing this idea of Laurent’s 
J insisted in March, 1848, and again in January, 1850, upon the 
relations between the alcohols and water as one of homology, 
water being the first term in the series, and H, in like manner 
the homologue of formene and acetene, while the bases of Wurtz 
were said to sustain to their corresponding alcohols the same 
relation that ammonia does to water. (This Journal, v, 265, ix, 


65.) 

In a notice of his essay published in September, 1848, (Ibid, 
vi, 173,) I endeavored to show that Laurent’s view might be 
farther extended so as to include in the type of water, “all 
those saline combinations (acids) which contain oxygen,” and in 
a paper read before the American Association for the Advance- 
ment of Science, at Philadelphia antes 1848, I farther sug- 


gested that as many neutral oxyge compounds which do 
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not possess a saline character are derivatives of acids which are 
referrable to the type H,O,, “we may regard all oxygenated 
bodies as belonging to the type H,O,,” which as I farther 
showed in the same essay is but a derivative of the primal type 
H,, to which I referred all hydrocarbons and their chlorinized 
derivatives, as also the volatile alkaloids, which were regarded 
“as amidized species ” of the hydrocarbons, in which the residue 
amidogen, NH,, replaced an atom of H or Cl, or what is 
equivalent, the residue NH took the place of O, in the corres- 
ponding alcohols. (Ibid., viii, 92.) 

In the paper published in Sept. 1848, I showed that while 
water is bibasic, the acids which like hypochlorous and nitric 
acids are derived from it by a substitution of Cl and NO, 
for H, are necessarily monobasic, and I then pointed out the 
possible existence of the nitric anhydrid (NO ‘),0,, the result of 
a complete substitution, which was soon after discovered b 
Deville. Gerhardt at this time denied the existence of anhydrids 
of monobasic acids; he regarded anhydrids as characteristic of 
polybasic acids, and indeed was only lead to adopt my views by 
the discovery of the very anhydrids whose formation I had 
foreseen.* 

In explaining the origin of bibasic acids I described them as 
produced by the replacement in a second equivalent of water of 
an atom of hydrogen by a monobasic saline group; thus sul- 
phuric acid would be (S,HO,H)O,. Tribasic acids in like 
manner were regarded as derived from a third equivalent of 
water in which a bibasic residue replaces an atom of hydrogen. 
The idea of polymeric types was still farther illustrated in the 
same paper where three hydrogen types were proposed, (HH), 
(H,H,) and (H,H,), corresponding to the chlorids MCI, MCl,, 
and MCI s- (This Journal, vi, 174.) 

I also showed that hydrogen is to be looked upon as the fun- 
damental type, from which the water type is derived by the re- 

lacement of an atom of —— by the residue HO, ; thus 
(HO, . Hf), (Ibid, viii, 93). In the same way I regarded ammo- 
nia as water in which the residue NH replaced O,. 

I farther pointed out that sulphur in its ordinary state was to 
be regarded as a triple molecule, S, (or S,=4 volumes), and 
referied sulphurous acid, SO, (S,O,), to this type to which also 
belongs selenic oxyd. At the same time I suggested that the 
odorant form of oxygen, ozone might be O,. Wurtz has since 
adopted sulphur vapor at 400° C. or S, as the type of the triple 

* The anhydrids of the monobasic acids correspond to two equivalents of the 
acid minus one equivalent of water, as 2(NHOs)—H202=-N30., while those of the 
bibasic acids are formed from one equivalent of the acid by a similar elimination 
of an equivalent of water, thus C2H20s>—H202=C:0:. Hence both classes of 
anhydrids are to be referred to the type of one molecuie of water, H202. 
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molecule.—(Ann. de Chim. et de Phys., xliv, 310.) In the same 
paper I suggested that gaseous nitrogen was to be regarded as 
an anhydrid amid, or nitryl, which may be derived from nitrite 
of ammonia as nitrous oxyd is from the nitrate, thus (NO,. 
NH,0)—4HO=NN.*—(This Journal, v, 408, vi, 172.) A late 
writer attributes this view to Gerhardt, who adopted it from me. 

I have always protested against the view which regards the 
so-called rational formulas as expressing in any way the real 
structure of the bodies thus represented. These formulas are 
invented to explain a certain class of reactions, and we may 
construct from other points of view other rational formulas 
which are cqually admissible. 

As I have elsewhere said “ the various hypotheses of copu- 
lates and radicals are based on the notion of dualism, which has 
no other foundation than the observed order of generation, and 
can have no place in the theory of the science.” All chemical 
changes are reducible to union (identification,) and division 
(differentiation). When in these changes only one species is 
concerned, we designate the process as metamorphosis, which 
may be by condensation or by expansion (homogeneous differ- 
entiation). In metagenesis on the contrary unlike species may 
unite, and by a subsequent heterogeneous differentiation give rise 
to new species, constituting what is called double decomposition, 
the results of which, differently interpreted, have given origin to 
the hypothesis of radicals and the notion of substitution by 
residues to express the relations between the parent species and 
their progeny. The chemical history of bodies is a record of 
their changes; it is in fact their genealogy, and in making use 
of typical formulas to indicate the derivation of chemical species 
we should endeavor to show their ordinary modes of generation. 
(See On the theory of chemical changes, this Journal, xv, 226; 
L. EB. & D. Phil. Mag., [4], v, 526, and Chem. Centralblatt, 1853, 
p. 849, also Thoughts on solution, this Journal, xix, 100, and 
Chem. Gazette, 1855, p. 92.) 

Keeping this principle in mind, let us now examine the theory 
of the formation of acids. As we have just seen, I taught 
in 1848 that the monobasic, bibasic and tribasic acids are derived 
respectively from one, two and three molecules of water, H,O,. 
Mr. Wurtz in 1855 put forth a similar view. He supposes a mon- 
atomic radical PO,', a diatomic radical PO,”, and a triatomic 
radical PO,’ replacing respectively one, two and three atoms 
of hydrogen in H,O,, H,O,, and H,O,; thus (PO,’H)O, 
(PO,”H,)O., and (PO,’"H,)O,. These radicals evidently cor- 
respond to PO, which has lost one, two and three atoms of ox- 


* May not nitrogen, as we have elsewhere suggested, under certain conditions 
regenerate ammonia and a nitrite, and may not this reaction enter into certain pro- 
cesses of nitrification? I propose at an early day to consider this question. 
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n in reacting upon the hydrogen of the water type, and the 
may be p fo as found by the ‘substitu. 
tion of the residue PO, —O, for H, ete. 

To this manner of representing the generation of polybasic 
acids we object that it encumbers the science with numerous hypo- 
thetical radicals,* and moreover fails to show the actual succes- 
sive generation of the series of acids in question. When phos- 
phoric anhydrid P,O,,=(PO,),O, is placed in contact with 
water it combines with one equivalent, H,O,. The union is 
followed by homogeneous differentiation, and two equivalents of 
metaphosphoric acid result; (PO,),0, +H,O, =2(PO,H)O,. 
Two equivalents of this acid in contact with one of water at 
common temperatures are slowly transformed into two of pyro- 
phosphoric acid, by a reaction precisely similar to the last; 
2(PHO,)=(PHO,),0, +H, 0, =2(PHO,. H)O,; and two equiv- 
alents of pyrophosphoric acid when heated with a third equivalent 
of water yield in like manner two of tribasic phosphoric acid; 


2(PH,0,)=(PH,0,),0, +H, 0, =2(PH,O,.H)O, =2PH,0,,. 


The above, which we conceive to be a simple statement of the 
process as it takes ~—_ in nature, dispenses alike with hypo- 
thetical radicals and residues, both of which are however con- 
venient for the purposes of notation. In the selection of a typical 
form to which a great number of compounds may be referred, 
hydrogen or water, from its simplicity, as already remarked by 
Warts, and also from the important part which it plays in the 
generation of species, merits the preference. Water and carbonic 
acid are both so directly concerned in the generation of the bodies 
of the carbon series, that either may be assumed as the type, 
but we prefer to regard C,O, like all the other anhydrids as a 
derivative of water and eventually of the hydrogen type. 

These views were first wr forward by myself in 1848, when 
I expressed the opinion that they were “destined to form the 
basis of a true natural system of chemical classification,” and it 
was only after having for four years opposed them to those of 
Gerhardt, that this chemist in June, 1852, renounced his former 
views, and without any acknowledgment, adopted my own (Ann. 
de Chimie et de Physique [8], xxxvii, 285). Already in 1851, 
Williamson in a paper read before the British Association de- 
veloped the ideas relative to the water type to which Wurtz 
refers above, and to Williamson the English editor of Gmelin’s 


* Those who are familiar with chemical literature will remember an amusing 
jew esprit of the lamented Laurent in which he invited the attention of the advo- 
cates of the radical theory to a new electro-negative radical which he named Eurhi- 
zene, (Comptes Rendus des Travaux de Chemie, 1850, pp. 251 and 376). It was not 
without a smile that we observed a late writer in Chemical News, -vol. i, 326, 


proposing as a newly invented radical under the name of hydrine, the peroxyd of 
ydrogen HO, the eurhizene of Laurent! 
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Handbook, ascribes the theory. The notion of condensed types, 
and of hydrogen as the primal type, was not so far as I am 
aware brought forward by either of these, and remained unno- 
ticed until resuscitated by Wurtz in 1855, seven years after I 
had first announced it, and one year after my reclamation pub- 
lished in this Journal in March, 1854. 

My claims have not however been overlooked by Dr. Wolcott 
Gibbs; in an essay on the polyacid bases, he remarks that in a 
a paper he had attributed the theory of water types to 

Villiamson and Gerhardt, and adds “in this I find I have not 
done justice to Mr. T. Sterry Hunt, to whom is exclusively due 
the credit of having first applied the theory to the so-called 
oxygen acids and to the anhydrids, and in whose earlier papers 
may be found the germs of most of the ideas on classification 
usually attributed to Gerhardt and his school.” (Proc. Amer. 
Assoc. for the Advancement of Science, Baltimore, May, 1858, 

. 197.) 

. It will be seen from what precedes that I not only applied the 
theory, as Dr. Gibbs says, but except so far as Laurent’s sugges- 
tion goes, invented it and published it in all its details some 
years before it was accepted by a single chemist. 

In conclusion I have only to ask that future historians will do 
justice to the memory of Auguste Laurent, and will ascribe to 
whom it is due the merit of having given to the science a theory 
which has exercised such an important influence on modern 
chemical speculation and research, remembering that my own 
publications on the subject, which cover the whole ground, were 
some years earlier than those of Williamson, Gerhardt, Wurtz 


or Kolbe. 
Montreal, Canada, Jan. 5, 1861. 


Note to Mr. Hunt's paper on Types.—Gerhardt long since maintained 
that we can not distinguish between polybasic salts and what are called 
subsalts, which are as truly neutral salts of a particular type. Thus the 
bibasic and tribasic phosphates are to be looked upon as subsalts which 
sustain the same relation to the monobasic phosphates that the basic nit- 
rates bear to the neutral nitrates. He succeeded in preparing two crys- 
talline subnitrates of lead and copper. having the formulas NO,.M,0O,. 
HO (iribasic), and NO,.M,0,.H,O, (quadri or septabasic), both of 
which retain their water of composition at 392° F. The compounds of 
sulphuric acid are, ist, the true monobasic sulphate, 8,0, .MQ, corres- 
ponding to the Nordhausen acid and to the anhydrous bisulphates. 2d, 
the ordinary neutral sulphate, S,0,.M,0,. 3d, the so-called disul- 
phates, 8,0,.M,0,, corresponding to the crystallized or glacial aci«l, 
density 1°780; 4th, the sulphates, S,0,.M,O¢, represented by turpeth 
mineral ; and, 5th, the so-called quadribasic sulphate, S,0,.M,O0,. The 
copper salt of this type, according to Gerhardt, retains moreover 6HO at 
392° F. Without counting the still more basic sulphates of zine and 
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copper described by Kane and Schindler, we have a monobasic sulphate, 
a, 8,HO, ; a bibasic, 6,S,H,O,; a quadribasic, c, S,H,O,,; 4 sex- 
basic, d, S,H,O,.; and an octobasic, e, S,H,O,,. (Gerhardt on Salts, 
Jour. de Pharmacie, 1848, vol. xii, and this Jour., vi, 336.) These salts, 
in accordance with Wurtz’s notation, correspond to the following radi- 
cals: a, S,0,, monatomic; 6, S,0,, diatomic; ¢, 8,0,, quadri-tetra- 
tomic; d, S,, hexatomic; and e,S,—O,,, octo-atomic. It is easy to 
apply a similar reductio ad absurdum to the radical theory in the case of 
the oxychlorids and other basic salts and to show that the radicals of the 
dualists are often merely algebraical expressions. (See farther my re- 
marks, this Journal, vii, pp. 102-104.) 


Art. XX V.—Description of three new Meteorites—Lincoln County 
Meteoric stone which fell in August, 1855— Oldham County (Ky) 
Meteoric lron—Roberison County (Tenn.) Meteoric Iron; by J. 
LAWRENCE Situ, M.D., Prof. Chem. Med. University of 


Louisville. 


Lixcotn County METgorITE.—This meteorite was examined 
several years ago having been sent to me for that purpose by 
Prof. J. M. Safford, State Geologist of Tennessee; the result of 
my examination was embodied in Prof. Safford’s report of the 


geology of Tennessee for 1855, but has never received a special 
notice in any scientific journal, and as it is not too late to make 
up that deficiency, the following is sent for publication, embra- 
cing Prof. Safford’s account of its fall with the chemical examina- 
tion. The following particulars in regard to its fall were fur- 
nished by the Rev. T. C. Blake of Cumberland University. 

“Tt fell two miles west of Petersburg, and fifteen northwest of 
Fayetteville, in Lincoln county, about half-past three o'clock, 
p. M., August 5th, 1855, during, or just before, a severe rain- 
storm. Its fall was preceded by a loud report, resembling that 
of a large cannon, followed by four or five lesser reports; these 
were heard by many persons in the surrounding country. Im- 
mediately after, this mass or fragment was seen by James B. 
Dooley, Esq., to fall to the ground. It approached him from 
the east, appeared, while falling, to be surrounded by a “ milky” 
halo, two feet in diameter, and fell one hundred and fifty or two 
hundred yards from him, burying itself about eighteen inches in 
the soil. When first dug out, it was too hot to be handied. 

This specimen has an edge broken off, revealing the character 
of the interior. Within it is of an ashen-gray color, varied by 

atches of white, yellowish and dark minerals. 

With the exception of the broken edge, it is covered, and 
when first obtained was entirely covered, as most meteorites of 
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this kind are, with a very ‘black, shining crust, as if it had 
been coated with pitch.’ 

One end or face, which may be regarded as the base, has an 
irregular rhomboidal outline, averaging 2 by 24 inches. Pla- 
cing the stone upon this end, the of it presents the form of 
an irregular, slightly oblique, rhomboidal prism. The upper 
end, however, is not well defined, but runs up to one side in a 
flattened eprotuberance, giving the entire specimen a form ap- 
sea roughly an oblique pyramid. e length from the 

to the apex is 44 inches. 

Three adjacent sides are rough, being covered with cavities 
and pits. The other sides are smoother and rounded. 

The specimen acts upon the needle; fragments of it readily 
yield particles of nickeliferous iron by trituration in a mortar. 
The specific gravity of the entire specimen is 3°20. Its weight, 
in its present condition, 3 Ibs., 144 oz. 

The minerals found in the meteorite are: 

Pyroxene—principal portion of the mass ; 

Olivine and orthoclase—disseminated through the mass ; 

Nickeliferous iron—forming about one half per cent of the 
mass. 

In addition to these, there are specks of a black, shining min- 
eral, not yet examined.” 

The general analysis is as follows : 


Protoxyd of iron 


The minute quantity of nickel that was separated did not 
permit of my examining for cobalt, but there is no doubt that 
this metal was present. 

OtpHAamM County METEORITE.—The announcement of the 
discovery of this iron meteorite with the one that follows was 
made in a note in the last number of this Journal. 

It was discovered in the month of October 1860, by Mr. Wm. 
Daring near Lagrange, in Oldham County, Ky. There is noth- , 
ing known with reference to the time of its fall. It came into 
my possession shortly after its discovery. 

It was entire and weighed one hundred and twelve pounds. Its 
extreme dimensions were, length twenty, breadth ten and three- 


J 
901 
99°23 
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fourths, and thickness six and a half inches; its shape was elon- 
ted and flattened. Its specific weight is 7°89 and an analysis 
urnished 


= 
COMPS minute quautity not estima: 
99°32 


RoBERTSON CounTY METEoRITE.—This mass of meteoric iron 
came into my ——- during the month of December, 1860, 
being sert by Prof. Lindsley of Nashville, Tenn. It was dis- 
covered by Mr. D. Crockett, near Coopertown, in Robertson 
county, Tenn. The time of its fall is not known. 

Its weight was thirty-seven pounds, its form was wedge-shaped, 
and its extreme dimensions, length ten, breadth nine and a half, 
thickness five and a half inches. Its specific gravity is 7:85. 
On res through the mass, 2 module of sulphuret of iron was 


discovered about 4th inch in diameter, and there are doubtless 
others in its interior. The iron on analysis furnished 
35 
minute quantity not estimated. 
9910 


Louisville, January 29, 1861. 


Arr. XXV1.—Correspondence of Mr. Jerome Nicklis, dated Nancy, 
December 5th, 1860. 


Obituary.—Since my last communication, France has lost three savans, 
one of whom was one of the oldest members of the Institute, and another 
one of the youngest. Of these two, the first is M. Duméril the zoologist, the 
second the botanist, Payer. The third is the hydrographer, M. Daussy, 
who many years since became unknown to science, and who is therefore 
least known of the three. He died the same day as M. Payer, viz., the 
5th of September. 

Duméril—Dovmérit, who died the 14th of Aug., 1860, aged 87 years, 
was born at Amiens, Jan. Ist, 1774. He had a taste for natural history 
and a peculiar ability for teaching it, which he exercised without cessation 
whether at the School of Science at Paris, where he taught zoology, or 
at the School of Medicine, where he was Professor of anatomy, or at the 
Museum where he taught herpetology, a speciality which he pursued 
with great success. His first publications, having for their object the 
natural classification of insects, bear the date of 1797. In 1890, he com- 
piled, under the direction of Cuvier, the first two volumes of Legons 
-lnatomie Comparée of that great naturalist, who was pleased to acknow!- 
edge that he had not only aided him by his pen, but that he was in- 
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debted to him for many curious observations, among which was the anal- 
ogy of structure existing between the vertebrz and the bones of the cra- 
nium. He may be considered as one of the founders of those anatomical 
theories which four years later exercised a powerful influence upon the 
direction of the studies of naturalists. 

About the same time Duméril succeeded Cuvier as professor at the cen- 
tral school of the Pantheon, where he had for his colleague, Alexander 
Brongniart. In 1802, Lacépide entrusted to him, the course on herpetolo- 
gy and ichthyology at the Museum. He filled this appointment for 55 
years ; during this period he formed, at the Museum, the most beautiful 
collection of herpetology which exists, as well as a menagerie for reptiles, 
the first which had been undertaken. About this time he also published 
in connection with M. Bibron his valuable work on general herpetology. 

Afterwards he was engaged upon his Jcthyologie Analytique ; he was 
then 80 years of age: still later he wrote his Hntomologie Analytique, 
in two volumes. When he presented this work to the Academy of Sci- 
ences he was 87 years of age. 

Like Puvernoy, his rival and fellow disciple,* he devoted as much as 
half of his time to the practice of medicine and in 1805 he is seen in 
Spain confronting the dangers of a malignant epidemic in order to con- 
tribute to the progress of his art: thus he never overlooked the practice of 
medicine, although as has been stated, he taught comparative anatomy. 
He occupied successively several different chairs in the faculty of Medi- 
cine at Paris. 

M. Payer.—Jeanx Baptiste Payer, died September 5th, 1860. Born 
February 3d, 1818, at Asfeld, (in the Department of Ardennes,) he was 
at an early age distinguished for the splendor of his oratory. He entered 
upon the siudy of law and the sciences and was made doctor in 1840. In 
the same year he was appointed Professor of mineralogy and geology at 
the Faculty of Science of Rennes. He did not long retain this position 
which diverted him from his favorite pursuit of betany. He returned to 
Paris the following year to teach Botany at the Normal School, and to 
supply the place of M. de Mirbel at the F aculty of Sciences. 

Although constantly occupied as incumbent of the chair of botany he 
fitted himself to receive the degree of Doctor of Medicine and Pharma- 
cy in 1843, at the school of Pharmacy at Strasbourg. There are two 
other schools of Pharmacy in France, viz., at Paris and Montpellier, but 
that at Strasbourg is the most important in relation to the studies which 
are pursued there, and the care with which the students are exercised in 
the pursuits of chemistry and natural history. eos passed there, the 
following year, his fourth examination, as did the chemist, Gerhardt, the 
next subsequent year, and sustained with great honor a thesis upon the 
natural system of botany. 

In 1848, after the revolution of February, he was appointed Minister 
of Foreign Affairs, by M. de Lamartine, chief of the cabinet, and he was 
also a representative of the people in the Constituent Assembly, where 
he belonged to the democratic xe > Despite these distractions, he did 
not lose sight of his plans for the future, for they were realized in 1852, 


* See this Journal, [2,] vol. xx, p. 105. 
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when he was named for the chair of vegetable organography at the Fac- 
ulty of Sciences of Paris, in place of Auguste de Saint- Hilaire. 

This chair was soon united with that of Vegetable Anatomy and Physi- 
ology, which became vacant by the death of Adrian de Jussieu. It was 
—_ this time that Payer published his principal works on Natural 

istory. 

We are indebted to him for memoirs upon various questions in vegeta- 
ble anatomy and physiology, but his most important labors were related 
to a new science called by M. de Mirbel, Organogeny. He developed the 
latter in a great work, entitled “ Z’raite d’ Organogenie Végétale Comparée.” 
He also published “ Botanique Cryptogamique ou Histoire des Familles 
Inférieures.” He edited D’Adanson’s “ Le Cours Hlémentaire d’ Histoire 

aturelle,” to which is added an introduction and notes on the natural 
families of plants by the same author. His treatise on organogeny made 
him the leader of a new schoo! in which relation he is reproached for 
want of respect for his seniors: we have had occasion before to speak of 
this subject in this Journal, in 1857. 

The death of Payer surprised every one, his friends not excepted, for 
they were unacquainted with his disease; he succumbed to the results of 
a surgical operation for a fistula; we shall presently allude to this again. 

Pierre Daussy.—M. Davssy also succumbed to a surgical operation, 
which is usually devoid of danger, viz., lithotrity. Born at Paris in 1792, 
Pierre Daussy was admitted in 1806 to the corps of hydrographic en- 
gineers. After having, for fifteen years, taken part in the survey of the 
coast of France, he was nominated in 1829 as chief engineer of the 
French marine. 

His memoir upon the perturbation of planets was in 1813, honored 
by the Academie des Sciences. Besides various articles furnished to the 

onnaissance des Temps, we are also indebted to him for a report upon 
the arc of the meridian between Dunkirk and the island of Formentara,* 
also for Des Tables des Positions des Principaux Lieux du Globe, 1847, 
in 4°, and a great number of other papers of much value. 

Insalubrity of the air of Paris.—The operation, by no means severe, 
which cost M. Payer his life, has called attention to questions relating to 
the air of great cities. Dr. Castelnau reported in the Moniteur des Sci- 
ences Médicales et Pharmaceutiques that it had long been known to the 
surgeons of Paris, that surgical wounds do not unite as well in Paris as 
in the country. This may explain the numerous failures of Velpeau, 
chief surgeon of the Hospital Charité. M. Castelnau declares that 
there is less danger to be apprehended from the operation of an empiric, 
than from an operation at Paris by the best surgeon. “Since this fact,” 
says Dr. C., “is daily verified before our eyes, it is truly surprising that 
such an operation as M. Payer underwent, and which requires no haste, 
should be performed in the heart of Paris, when it is so easy to remove 
the patient to a healthy locality.” Surgical operations performed at Pa- 
ris, are frequently followed by erysipelas of a character more or jess alarm- 
ing, which appears to pass frem one patient to another, as though carried 
by the clothes of the surgeon. Despite the ability of the operator, the 
Cesarian section has never been successful at Paris. Amputations of the 


* a sur la determination de la longueur de l'are du méridien entre les par- 
alleles de Dunkerque et I. Formentara. 


Researches upon Spontaneous Generation. 269 


thigh are almost always fatal at Paris, though they generally terminate 
favorably, when performed upon the field of battle. 

Diffusion of Germs, (Panspermia), Researches upon Spontaneous Gen- 
eration.—We recently gave our readers the views of this question enter- 
tained by Pouchet;* many scientific men have pronounced against the 
conclusions of this zoologist, and have referred the origin of the vegetable 
mycoderms obtained by him, where the atmospheric air was excluded, to 
microscopic germs floating in the air, and which are so small that they 
may be introduced into the apparatus, despite the precautions taken to 
exclude them. According to this theory it is necessary to suppose that 
the air is full of these germs, therefore Pouchet has undertaken to submit 
the atmospheric air to microscopic examination. He has not found either 
germs or spores of infusoria in the dust suspended in the air, but he has 
found a great number of grains of starch, The air of great cities and 
other inhabited places, contains many of these starch grains, which, ac- 
cording to him, one might take to be eggs of infusoria, or germs of my- 
coderms. He has found them among the dust of old cathedrals, and even 
in dust obtained from Egyptian mummies, and the chambers of the pyra- 
mids, as well as among the ruins of Grecian temples. Yet there must be 
something in the air which has eseaped recognition by the microscope, for 
by causing a quantity of air to pass through a tube containing calcined 
asbestos, and introducing some of this material into liquids which previ- 
ously had access only to calcined air, and which consequently contained 
no trace of vegetation, Pasteur has been able to develop mucedines. 
We have seen the apparatus of this chemist in use at the Heole Nor- 
male de Paris, This apparatus is remarkable for its simplicity and its 
precision, and it is impossible to object to his conclusions, for they pre- 
clude the possibility on the part of nature to continue her creative work 
in connection with elements purely mineral, or to animate them with the 
organic influence. 

This chemist has already informed us,t that, in order that vegetation 
may be developed, or fermentation produced, there is required a liquid 
containing water, a salt having ammonia as a base, a carbonaceous sub- 
stance, and a phosphate; the air is necessary only for the moment while 
we introduce into the flask, some spores of penicilium, or a little dust ob- 
tained from the air by the process indicated above. The mycodermic 
vegetation is then developed in less than a day, and, what is particularly 
remarkable, it is developed in the dark as well as in the light. The or- 
dinary law does not govern these little organisms, for they neither give out 
oxygen nor absorb free carbonic acid ; but on the contrary they disengage 
carbonic acid, and increase by fixing ammonia and phosphoric acid. The 
germs which produce these marvelous effects are not uniformly distribu- 
ted in the air; thus Pasteur, making comparative experiments with one 
and the same liquid arranged in flasks completely deprived of air, found 
that the air from the cellars of the Observatory, contained only one-tenth 
part as many germs as the air from the court of that establishment; and 


* See this Journal, [2,] xxvii, p. 258, and xxix, p. 414. 
¢ See this Journal, [2,] xxix, p. 412. 
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that the air contained fewer germs in proportion to its elevation in the at- 

mosphere. This chemist has performed comparative experiments in the 

mountains of Jura, at an altitude of 800 metres, and in the Alps at Mon- 

tanvert, (Savoy), at 2000 metres above the level of the sea; and he bas 

le gas e the air from a much greater elevation by the aid of a 
loon, 

These researches present an interesting field to the naturalist. Pasteur 
has many species in vegetation, new and hitherto unknown. By varying 
the conditions, it will doubtless be possible to obtain others, as Paul Lau- 
rent has already done with the infusoria in a work of which we shall 
speak further on. On the occurrence of these researches, Boussingault 
called attention to a fact pointed out by Bineau, of Lyons, who, while ex- 
ainining a specimen of rainwater, containing nitrates and ammonia in so- 
lution, found these materials disappearing under the influence of eryptoga- 
mic vegetation. In reference to this great question of the assimilation of 
nitrogen, we would refer the reader, who wishes to understand it thor- 
oughly, to the valuable work of Boussingault, just published, entitled, 
“ Agronomie, Chimie Agricole et Physiologie.” 

In order that plants may be a in meteoric waters, these waters 
should be found in the condition of Pasteur’s liquids. It is known that 
rainwater contains assimilable nitrogen and also salts of potash, soda, lime, 
&c., but it has heretofore lacked the indispensable element, phosphoric 
acid, which had never been detected in rainwater. This chasm in the 
series of fertilizing principles of meteoric waters, has at length been filled 
by Barral, who has discovered phosphates in rainwater. To avoid all 
sources of error, this chemist has experimented entirely with an apparatus 
of platinum. In the residue of evaporation he has obtained the phospho- 
rus in the condition of phosphoric acid, as phosphate of bismuth, (Chan- 
cel’s process), and as the ammoniaco-magnesian phosphate. He has thus 
found a quantity of phosphoric acid, varying from “05 to °09 of a milli- 
gram to a litre of rainwater (==0°000°5 to 0000-9 gram). 

From these results it may be calculated that the rainwater of an ordi- 
nary shower furnishes about 400 grams of phosphoric acid to the French 
hectare (or 24 English acres). Now since the researches of Boussingault 
have proved that a hectolitre, (2} bushels), of wheat takes from the soil 
about one kilogram of phosphoric acid, we see that to obtain sever or 
eight hectolitres of wheat to the French hectare, which corresponds to a 
harvest without the use of manure, it would be necessary to let the field 
repose for twenty years, if the soil did not previously contain a trace of 
phosphates. Barral in 1850 to 1852, made researches upon rainwater to 
detect the presence of phosphoric acid in the residue of evaporation; the 
udometres and other vessels of platinum employed in the present investi- 
gations were constructed at the expense of the Academie des Sciences. 

Chemical Synthesis.—The most remarkable scientific event of modern 
times, is the publication of a treatise on chemistry, proceeding on the 
same plan in organic chemistry, as has been adopted for a century past, 
in mineral chemistry, that is, forming organic substances synthetically by 
combining their elements by the aid of chemical forces only. The author 
who has performed his demonstrations by this method, is Berthelot, who 
has been occupied with organic synthesis since he first devoted himself to 
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chemistry. Berthelot is not a vitalist, (see our last contribution) ;* he is 
convinced that, “we may undertake to form de novo, all the substances 
which have been developed from the origin of things, and to form them 
under the same conditions, by virtue of the same laws and by means of the 
same forces which nature employs for their formation.” Let us hasten to 
add a distinction upon which Berthelot properly insists and which it is 
necessary to recognize, between organs and the matter of which they are 
composed. “No chemist pretends to form in his laboratory, a leaf, a 
flower, a fruit or a muscle, these questions relate to physiology,’ and it 
was by not observing this distinction that it was possible to form that school 
of medicine of which mention was made in my last communication—and 
which referred everything to vital force. (See Journal de Chimie et de 
Pharmacie, Sept., 1860). This distinction being admitted and calling to 
mind the syntheses recently effected, such as the direct preparation of 
C*H* from carbon and hydrogen, and alcohol from the union of C*H* 
and water, we may understand the possibility of performing for organio 
chemistry what has been done for mineral chemistry, and to give to it a. 
basis independent of the phenomena of life. 

“T have taken for a point of eee. the simple bodies ; carbon, hy- 
drogen, oxygen and nitrogen, and I have constructed by combination of 


these elements, organic compounds, first binary then ternary, &o., the for- 
mer analogous and the latter identical with the proximate principles con- 
tained in living beings themselves.” Notive the progressive order of these 
synthetic formations. “The substances which we first prepare by meth- 
ods purely chemical are the principal carbids of hydrogen, that is to say 


the fundamental binary compounds of organic chemistry. As a means 
of producing all the parts from the elements themselves, we take oxyd 
of carbon, that is to say a substance purely mineral, and by the con- 
current influence of time and ordinary affinity, we combine this oxyd of 
carbon with the elements of water, (e. g., by the aid of pressure and the 
presence of an alkali); we thus obtain a first organic compound, known 
as formic acid. This acid united to a mineral base, produces a formate, 
then decomposing this formate by heat we compel the carbon of the oxyd 
of carbon and the hydrogen of the water to combine in the nascent state 
and produce carbid of hydrogen. Thus there is formed marsh gas, propy- 
lene, &c., &c. This is the first step of synthesis, 

The hydrocarbons thus prepared become the starting point for the syn- 
thesis of alcohols; with marsh gas and oxygen we form methylic alcohol, 
with olefiant gas and water—ordinary &c. 

The synthetic production of carbids of hydrogen and of alcohols con- 
stitutes the true difficulty, but we know that even in this, Berthelot has 
triumphed.t The aleohels once obtained, it is easy to obtain the greater 
of the other organic compounds by the ordinary chemical forces, 

is chemist has thus established the fact that organic chemistry reposes 
upon the same basis as mineral chemistry. 

What has been said of the alcohols may also be said of various other 
classes of organic compounds, and among others of that new group, which 
Berthelot the Phenols, and to which he has devoted a very interest- 


* This Journal, [2,] xxx, p. 412. 
+ See this Journal, [2,] xx, p. 111 and p. 265. 
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ing chapter. Phenol, or carbolic acid, C12H®O2, the type of this group, 
may also be obtained by direct synthesis. 

Starting from benzine, C1?H®, it is transformed by nitric acid into 
C12H®NO4 (nitro-benzine), which under the influence of nascent hydro- 
gen, (the Zinin process) becomes C'?H7N, (aniline), and this under the 
influence of nitrous acid is changed into phenol, C!2H®O2, as was shown 
by T. S. Hunt, in this Journal, [2,] viii, p. 372. 

In Synthesis, or the forces of nature, substituted for hypothesis, we see 
the basis of the truly original work, now under notice. rthelot is the 
youngest, but also the most distinguished of our chemists.* He owes 
his success to the cause which gave power to Laurent, Gerhardt and other 
savans of the first order, to the guiding power of a fundamental idea, 
which in the case of Gerhardt, was, Series, but in the case of Berthelot, is 
Synthesis. He is only 34 years of age, and yet his work, “ La Chemie 
Organique, fondée sur la Synthese” gives promise to its author of a glo- 
rious future, and to science great progress and brilliant discoveries. 

Acclimation—We have before mentioned a project conceived by the 
Society for Zoblogical Acclimation, (Societé Zoblogique d’ Acclimatation)t 
of forming a model garden for conducting the acclimation of useful plants 
or animals, and for cultivating an interest in this kind of enterprise. This 
garden was opened the 6th of October last, and immediately made 
available to the public; considerable sums of money have been sub- 
scribed to make it both a useful establishment and a work of art. Fifteen 
months have been sufficient for this purpose. The Garden is established 
in the forest of Boulogne; besides the necessary buildings for offices, it 
includes large stables, many and elegant rustic pavillions, designed for 
different species of animals, an immense aviary, a large enclosure for fowls, 
an elegant nursery for silkworms, an aquarium of unusual extent, green- 
houses, and a winter garden not yet entirely completed. The other build- 
ings are completed and already filled. A large stream, drawn from the 
Seine flows through the garden and forms a beautiful ornament ; it is oc- 
cupied by a great number of aquatic birds. 

The collection of the Zoological Garden of Acclimation, (Jardin Zoolo- 
gique d’ Acclimatation), is composed of, 1st, species and races which they 
have tried to acclimate in France; 2nd, species and races whieh have 
been acclimated in other countries, or which are habitually reared either 
for use or pleasure. Already the Société Zoologique d’Acclimatation ex- 
tends throughout the entire world. We have recently mentioned the suc- 
cessful efforts of this society to introduce the dromedary into the desert 
plains of Brazil. 

The Arch-Duke of Austria has sought instruction for making experi- 
ments of acclimation in the Isle of Croma: also an Italian silk culturer 
favored by the relations of this Society, has succeeded in penetrating the 
silk districts of China, and has spent nearly two months near the city of 
Ouchau-fu, and has learned many of the processes employed in that 
country in the culture of the silk worm. It being impossible to repro- 
duce here the interesting report which Castellani has addressed to the 

‘ Society we refer the reader to the Bulletin de la Société Zoologique 


* Biographisch-litterarisches Handworterbuch, par Poggendorff, 1858. 
+ See this Journal, [2], xxviii, p. 431. 
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@ Acclimatation, where he will find, besides this memoir, other reports, 
as that of Guérin Mannaville concerning the important subject of silk 
and the insects which produce it. 

During the sojourn of Castellani in China he learned the important 
fact that in that country no species of silkworm is reared in the open 
ait; for those worms which are not devoured by birds soon perish if they 
do not receive that intelligent care which the Chinese from time imme- 
morial have learned to give them. The contrary has been long main- 
tained, and it was upon a belief of such reports that they endeavored 
in France to rear the Bombyx Cynthia in the open air. The Bulletin de 
la Société d’Acclimatation contains many notices of almost complete 
success of experiments undertaken in the early part of the year 1859. 
The Bombyx Cynthia feeds upon the leaf of the Aylanthus glandulosa. 

The Serimetre—We cannot leave the subject of silk without men- 
tioning the interesting machine invented by Froment for the purpose of 
determining the relative tenacity and elasticity of different kinds of silk. 
This instrument measures at once, Ist. The tenacity of a thread by the 
weight necessary to break it. 2d. The elasticity, by the elongation it 
sustains before breaking. 

We cannot here describe this instrument, but we may give an idea of 
the precision of its action by stating that it enables us to determine the 
tenacity and elasticity of a spider’s web. 

These researches have led to very curious results, of which the follow- 
ing possess the most general interest. 

1. The climate, food, and general care have a considerable influence 
upon the tenacity of silk, for example, the cocoons raised in. —— 
gave a tenacity of 12, while cocoons of the same species raised at Paris 
gave only 8. 

2d. It appears that the male cocoons furnish silk finer and more tena- 
cious than that of the female cocoons. Thus for an equal length the 
weight of the male cocoons being represented by - - - 11:28 

That of the female cocoons was - - - 11°59 

Again a mean of 200 experiments gave for male cocoons a 

tenacity of - - - - 10-63 

For female cocoons the tenacity was - : - - 980 
By reason of the small difference between these numbers the results are 
for the present offered with some degree of doubt, but the Société d’Ac- 
climatation has taken measures for removing these doubts. The Serico- 
metric experiments, which we have mentioned, were made under the di- 
rection of Persoz, from whose report we have taken them. 

Pseudomorphism and considered 
in the most general manner, comprehends all the modifications experi- 
enced by mineral substances ; the subject may be divided according as it 
relates to minerals or to rocks. The first—the metamorphism of mine- 
rals—has been made, by A. Delesse the subject of profound study, 
which he has distinguished by the name of pseudomorphism. When a 
mineral is presented under a form which does not properly belong to it 
there is said to be pseudomorphism. The substance to which a mineral 
imparts its form may vary; it may even be of an organic nature, for a 
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miueralogist sees a case of pseudomorphism even in a bone, phosphate of 
lime is not there found in its usual form.* Delesse makes a distinction 
between the original or substance pseudomorphosed, and the pseudomorphic 
or mineral substance which replaced the first. 

He also distinguishes between pseudomorphism by alteration and 
pseudomorphism by displacement ; in the former the pseudomorphic 
mineral contains the elements of the first substance; in the latter the 
first substance has completely disappeared. For example, iron pyrites 
which changes into hydrous oxyd, preserving its form becomes pseudo- 
morphic by elteration, while fluor spar which is replaced by quartz, is 
pseudomorphic by displacement. 

Delesse arranges among pseudomorphs, the forms by envelopment, 
so well described in Prof. Dana’s Mineralogy; also those phenomena 
which Naumann has called zoomorphosis and photomorphosis, produced 
when organic matter is replaced by a mineral substancet or by other 
matter in a differeut condition. 

Thus vivianite is sometimes developed in the interior of bones, in 
the shell of mollusks and in vegetables. Prof. Dana has seen it com- 

letely replace the calcareous beak of belemnites, and | myself have seen 
it developed in human bones buried in ferruginous soil; a part of this 

hosphate had even crystallized in the form of vivianite (see this Journal, 

2], xxi, p. 402), even coal sometimes pseudomorphs certain fishes into 
cupriferous and bituminous slates (as those of Mansfeld.) 

The simple bodies are rarely pseudomorphic ; they are more frequently 
pseudomorphosed ; for the most part there is no relation between the com- 
position and form of pseudomorphosed bodies and pseudomorphic bodies, 
so also the composition of bodies appears to be without influence upon 
forms by envelopment. 

Pseudomorphism by alteration is more frequent than pseudomorphism 
by displacement, inasmuch as the mineral newly formed more frequently 
depends upon the more ancient. The same mineral may be pseudomor- 
phic or pseudomorphosed, without the existence of any rule in this respect, 
this condition is often presented by such minerals as quartz, carbonate 
of lime and pyrites as they oceur in nature. Delesse has found among 
105 pseudomorphic minerals and 119 pseudomorphosed minerals, or 
224 in all, only 60 minerals that are both pseudomorphosed and pseu- 


* Grasses and lichens belong to this class; the first owe their structure to silica, 
the others to oxalate of lime. A parallel generalization is evidently an exaggera- 
tion; these organic forms have beew produced under the influence of life, and accor- 
ding to an invariable type, very unlike those pseudomorphs or forms obtained by 
epigenesis. 

+ To us the Saurian does not appear more different from a bird than the para- 

morphic bodies arranged in this category of Delesse. Laurent is the author of 
paramorphism, who defined it as follows: “I place in this class those bodies 
which have a different composition and which are isomorphic but in different sys- 
tems,” thus octohedric AsO2 is paramorphic with prismatic SbO2, and prismatic AsO3 
is paramorphic with octohedric SbOs, &c.—( Laurent, Méthode de Chemie, 1854, p. 
172.) 
It is much to be regretted that Delesse was not acquainted with the researches 
of Prof. Cooke on allomerism (see this Journal [2], xxx, p. 194, and Journal de 
Chemie et Pharmacie, t. xxxviii, p. 383). The ideas of Prof. Cooke explain very 
well the difficulties met with by Delesse and other mineralogists. iN. 
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domorphic. Now admitting that the total number of minerals known 
is 642, the proportion of minerals in which pseudomorphism is found 
reaches one-fourth this number. 

In this connection we may remark that these minerals are found for 
the most part in the metalliferous rocks. 

The question of Inundations.—This important question, which has 
always been studied in France, has made considerable progress—a new 
cause of inundations has been discovered. The author of this discovery 
is an engineer, M. Gueymard of Grenoble, who has studied the Alps for 
nearly 50 years. In his opinion this cause is the absence of grass upon 
the sides of mountains. It existed at the commencement of this century 
but it has been destroyed by the great numbers of sheep pastured upon 
the mountains. Where grass was found fifty years ago the slopes are 
now denuded, and incapable of retaining the waters which have fallen in 
rain. Wherever there is a surface of sod 10 centimetres thick, for exam- 
ple, containing 10 per cent of water, it will absorb a layer of water 
4°75 centimetres deep. Gueymard has concluded that the inundation 
which on the 30th of May, 1856, overflowed the valley of the Isére would 
have caused no damage if the slopes of the mountains had presented to 
the torrent of rain a covering of grass 20 centimetres in thickness, the 
earth would then have absorbed a layer of water 9°5 centimetres deep 
and the evil would have been averted. 

The principal remedy for inundations is therefore to be found in turf- 
ing. Gueymard estimates ten years as the time necessary to produce 
upon the flanes of mountains a sod of sufficient consistence to resist 
etiectually long continued rains. 

He does not believe that destroying the forests upon mountains is the 
principal cause of inundations. He , Poi his opinion upon the fact that 
although there were no inundations in France from 1793 to 1840, the 
period during which the forests destroyed during the Revolution and 
restocked at the commencement of this century had not attained their 
full growth, yet the disasters of 1840 commenced when the forests had 
attained their full strength. But from 1800 to 1840, the flocks of sheep 
were increased three-fold, and in proportion as the trees increased in size 
the grass disappeared under the teeth of the animals, and with it the 
most eflicient protection against inundations. 

* The French government has taken these observations under serious 
consideration, and made them the subject of careful study. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PHYSICS. 


1. On a Compound of Boron with Ethyl—Fraxktann and Duppa 
have succeeded in forming a combination of ethyl and boron by the 
action of zinc-ethyl upon boric ether. The reaction is represented by the 
equation 

2(BO, = 2B(C,H,),+6C,H,0, Zn0. 
and is particularly interesting as offering a new method of forming com- 

ounds of the elements with compound radicals. When zinc-ethy] is 
some in contact with tribasic boric ether the temperature rises gradu- 
ally during half an hour. On submitting the liquid to distillation a col- 
orless liquid passes over between 94° and 120°. The distillation is then 
to be interrupted. The remainder in the retort solidifies to a crystalline 
mass, which is a combination of ethylate of zinc and zinc-ethyl. The 
distillate after two rectifications, _ between 95° and 97°. It then 
C,H, 
corresponds to the formula B a 5: Borethyl is a colorless soluble 
5 
liquid which has a sharp odor: its vapors strongly irritate the mucous 
membranes and provoke a flow of tears. Its density is 0°6961 at 23°: 
it boils at 95° ; the density of its vapor is 3°4006. The theoretical vapor- 
density, calculated according to the condensation of chlorid of boron, 
would be 3°3824. 

Borethyl is not easily decomposed by water, in which it is insoluble. 
The liquid itself takes fire spontaneously in eontact with the air and 
burns with a magnificent green and smoky flame; in contact with pure 
oxygen it explodes. When submitted to slow oxydation it forms a color- 
less liquid boiling at higher temperature than borethyl, but which can- 
not be distilled at ordinary pressures. By distillation in vacuo, this 
liquid may be obtained pure, and its constitution is then expressed by the 


C,H, 
formula B C,H.O,. 
C,H,O, 
This compound dissolves immediately in water, decomposing into alco- 
hol and a white crystalline substance which may be sublimed without 
alteration in a current of carbonic acid gas. It then forms magnificent 
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scales like those of naphthaline. Its constitution is represented by the 


formula B < I 105, and its formation depends evidently on the substitu- 
HO 


tion of two atoms of hydrogen for two atoms of ethyl in the compound 


C,H 
s| C,H is This substance possesses an agreeable ethereal odor, and 
C,H,0 

4 very intense sweet taste. When exposed to the air, it volatilizes slowly 
at ordinary temperatures, and is partially decomposed, always leaving a 
little borie acid. Its vapor possesses an intense sugary odor; it reddens 
litmus paper, although its other acid properties are but feeble. Water, 
alcohol and ether easily dissolve it; it melts at a gentle heat, and boils 
at a high temperature, with partial decomposition. 

The authors promise an extended study of these substances as well as 
of the reactions of zine-ethyl with silicic, carbonic and oxalic ethers.— 
Ann. de Chimie et de Physique, \x, 374, November, 1860. w. G. 

2. On the vupor-density of Chlorous Acid.—The vapor-density of 
chlorous acid was found by Millon to be 2646. This corresponds to a 
condensation from 5 volumes to 3; the calculated vapor-density is then 
27454. According to this determination, chlorous acid forms a remark- 
able exception to the law now generally assumed that all substances in 
the state of vapor correspond to 2 volumes; it also renders it necessary 
to consider the atomic weight of oxygen 8, and not 16, 

Schiel has therefore undertaken a new determination of the vapor- 
density of the acid, and finds in two experiments the numbers 2°723, and 
2°603, which corresponds closely to the determination of Millon. The 
author proposes to control these determinations by observing the ratio of 
the volumes of chlorine and oxygen which are obtained from a known 
volume of the acid.— Ann. der Chimie and Pharm., |xvi, p. 115. 

Ww. 

3. New Researches on the Oxyd of Ethylene—Weriz has communi- 
cated some exceedingly interesting and important results of his continued 
investigations of the ethylene series. These may be briefly stated as 
follows: 1. Oxyd of ethylene unites directly with acids and neutralizes 
them. When the oxyd is heated in a water-bath with concentrated 
chlorhydric acid, the two unite directly forming chlorhydrate of oxyd of 
ethylene. The oxyd unites iu like manner with anhydrous or hydrous 
acetic acid, and gives among other products the neutral acetate. 2. In 
uniting with acids the oxyd of ethylene is capable of forming basic salts. 
Thus in the last experiment, after separating the neutral acetate by dis- 
tillation, there remains a considerable quantity of a liquid boiling above 
200°. 

This contains three products which may be considered as basic ace- 
tates of oxyd of ethylene, and which constitute in reality the acetates of 
polyethylenic alcohols, The first boils at about 200°, and constitutes 
diethylenic acetate, which is formed in consequence of the following 


reaction : 
2C,H,0, =(C,H,0,). 
Am. Jour. Sc1.—Seconp Series, VoL. XXXI, No. 92.—Manrcg, 1861. 
36 
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When saponified by baryta, this acetate is resolved into acetic acid and 
diethylenic aleohol, 0. 

The second product boils toward 290°, and constitutes triethylenic 
acetate. C,H, 

C,H 
3(C,H,0,)+C,H,0, =C,H,0,, 3C,H,O,= o,. 

(C,H,0.2)2 

Under the influence of baryta it yields acetate of baryta and tri-eth- 

ylenic alcohol, O,. Finally, the third product boils above 200°, 
2 


and when distilled in vacuo is a thick colorless liquid, tetrethylenic 
acetate. C,H, 

C,H, 
4(C,H,0,)+C,H,O, = 4C,H,0, = 

Baryta transforms this into acetate of baryta and tetrethylenic alcohol. 
This last is a thick colorless neutral liquid, soluble in water and boiling 


above 300°. 
Oxyd of ethylene is also capable of combining with diacetie glycol to 
form polyethelenic acetates. 


C,H 
C,H 
Lo, = C,H, to, 


This reaction is comparable with that which transforms acetate of lead 
into basic acetate, when the neutral salt is brought into contact with an 
excess of oxyd of lead. 


Pb Pb 
2(Pb202)+ 2= (111,05), Oe 

The basic properties of oxyd of ethylene are especially shown in the 
action which it exerts upon saline solutions. When the oxyd is mixed 
with a concentrated solution of chlorid of magnesium, the liquid after 
some hours solidifies; magnesia is precipitated, while chlorhydrate of 
oxyd of ethylene is formed. 

The oxyd on the contrary is displaced by potash, when this is made to 
act upon the chlorhydrate. Heated upon a water-bath with a solution 
of perchlorid of iron, the oxyd of ethylene precipitates the hydrate of 
the sesquioxyd : it also precipitates alumina from a solution of alum and 
subsulphate of copper from a solution of the sulphate. These facts exhibit 
clearly the basic properties of oxyd of ethylene, which is comparable with 
the anhydrous oxyd of zine, or oxyd of lead, while glycol itself corres- 
ponds to the hydrates of these oxyds. 

Zn Pb C,H 
— Repertoire de Chimie Pure, Sept. 1860, p. 340. Ww. G. 

4. Transformation of Olesiant Gas into complex Organic Acids,—In his 

memoir on the glycols, Wurtz had expressed the opinion that these might 
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be considered as the alcohols of diatomic acids: the following facts sorve 
C,H 


to confirm this view. By oxydizing diethylenic alcohol C,H, O, he 
H 


has obtained an acid isomeric with malic acid, and under the same cir- 
C,H, 
cumstances, has transformed triethylenic alcohol on O, into a still 
more complex acid. 

Ths oxydation of diethylenie alcohol is easily affected by nitric acid 
which acts very violently ; the acid liquid crystallizes when evaporated. 
The liquid is to be saturated with milk of lime, when a small quantity of 
oxalate of lime separates. The filtrate yields a lime salt in long and 
brilliant needles, which has the formula C,H,Ca,0,,+4+12HO0. 

The acid is most easily prepared by decomposing the silver salt with 
sulphydric acid gas; the solution deposits voluminous crystal after con- 
centration. The new acid crystallizes in large rhomboidal prisms, pos- 
sessing a distinct acid-taste. It is very soluble in water or alcohol ; its 
composition is expressed by the formula C,H,O,,+42H0. 

When distilled, it yields a thick liquid which crystallizes after some 
time, and which constitutes a true pyrogenic acid. When fused with 
hydrate of potash, hydrogen is given off, while acetic and oxalic acids are 
formed. Wurtz considers it probable that this acid is identical or isomeric 
with an acid obtained by Heintz as an accessory product in the prepara- 
tion of glycolic acid, by means of monochloracetic acid and hydrate of soda. 

In the oxydation of triethylenic alcohol two acids are obtained, one of 
which is identical with that just described ; the other has the formula 
©,,H,,0,2- This acid does not crystallize, but after separation remains 
in the form of a syrupy mass. 

The author remarks that in the oxydation of the polyethylenic alcohols 
a certain quantity of hydrogen disappears and is replaced by an equiva- 
lent quantity of oxygen. We may admit that the two acids just described 
are derived from two corresponding alcohols, just as glycolic acid is 
derived from ethylenic alcohol, by the transformation of a certain number 
of molecules of ethylene, C,H,, into glycolyl, C,H,O4, as the following 
formulas show. 


Hef ~* C1H202 } Os, Ox 
Glycol. Glycolic acid. He H2 : 
Diethylenic alcohol. Diglycolic acid. He 
Triethylenic Dyglycol- 
alcohol. ethylenic acid. 
These acids possess the molecular composition and the characters of the 
vegetable acids; they are obtained synthetically from olefiant gas, which 
is successively transformed into bromide of ethylene, glycol, oxyd of ethy- 
lene, polyethylenic alcohols, and finally into diglycolic and diglycolethy- 
lenic acids.— Rep. de Chimie, Pure, Sept. 1860, p. 342 W. G. 

5. On the determination of Phosphoric Acid.—-The process of CHancen 
for the determination of phosphoric acid by means of the acid nitrate of 
bismuth, has already been described in this Journal (vol. xxx, 122). The 
author now gives further details which are necessary to ensure the succes 
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of the method, especially when iron is present. In this case, the precipita- 
ted phosphate of bismuth always contains iron, unless this metal is present 
in the form of protoxyd. The process to be pursued in general is as follows : 
1, Treat the weighed substance with an excess of concentrated nitric acid 
by the aid of heat, so as to transform, if necessary, metaphosphorie or py- 
rophosphoric acids into tribasic phosphoric acid; redissolve by a sufli- 
cient quantity of nitric acid, add water, and filter if necessary. 2. Re- 
move the sulphuric acid from the dilute solution by nitrate of baryta, 
then the chlorine by nitrate of silver. 3. Pass a current of sulphuretted 
hydrogen to saturation through the filtered liquid. In this manner the 
iron is completely reduced to protoxyd, even when the liquid contains a 
large quantity of free nitric acid, while silver and other metals which give 
insoluble sulphides are completely precipitated. Before filtering, the 
sulphydric acid gas must be completely removed by passing a current of 
carbonic acid through the liquid, till the gas no longer darkens paper 
soaked in acetate of lead. 4, An excess of acid nitrate of bismuth is then 
to be added to the filtered liquid, the precipitate allowed to settle, collected 
on a filter, washed with boiling water, dried, iguited and weighed. 5. The 
bismuth may then be removed from the filtrate by means of sulphuret- 
ted hydrogen, and the bases present determined in the ordinary manner. 
—Comptes Rendus, \i, 882. W. G. 

[See on p. 281 an interesting note on this subject by Mr. McCurdy] 

6. On the preparation of Oxygen.—H. St. Crain Devitte and Desray, 
in studying the economical production of oxygen upon the large scale, 
have arrived at results which promise to be of great practical importance. 
The authors find that sulphate of zinc when heated alone in an earthen 
or porcelain vessel yields a light and white oxyd which may be utilized 
in painting; sulphurous acid, which is easily absorbed by water; and 
finally pure oxygen. The temperature required is not much higher than 
that which is necessary for the decomposition of peroxyd of manganese. 

Another and very elegant process, consists in the decomposition of 
sulphuric acid by heat. A fine stream of the acid is allowed to flow into 
a retort of about five litres capacity, filled with thin platinum foil and 
heated to redness. The acid is completely decomposed into oxygen, water 
and sulphurous acid, which last is absorbed by an appropriate washing 
apparatus. The sulphurous acid may again be converted into sulphuric 
acid, in the usual manner.—Comptes Rendus, li, 822. W. G. 

7. On the Polyethylenie Alcohols—Lovrenco has studied the action of 
bromid of ethylene upon glycol, and has discovered several new polyeth- 
ylenic alcohols closely related to those already described by Wurtz. The 
diethylenic, triethylenic and tetrethylenic alcohols of Wurtz are among the 

roducts of the reaction and may be separated by a fractional distillation. 
on addition to these, the two alcohols belonging to the same series are 
formed. Pentethylenic alcohol whose formula is 
C.H, 
C,H, 
C,H, 
Cu 


0, 2. 


4 


is a viscid liquid like glycerine, soluble in water, alcohol and ether, and boils 
at about 281° under a pressure of 0°025™™, that is to say almost in vacuo. 
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Hexethylenic alcohol is only to be distinguished from the last by its 

greater viscidity. It boils at about 325° under the same pressure of 
CH 

C,H, 

0:025™™, Its formula is C,H, }O,,=C,,H,,0,,. 

C,H, 

C,H, 

H, 

When the operation is conducted for a sufficiently long time and an 
excess or glycol is employed, other alcohols of the same series are ob- 

nC, Hy, 

Hy 

The compounds become more and more viscid as their molecular com- 
plication increases. We remark a difference of about 45° in their errs | 
points. When the mixture of bromid of ethylene and glycol is heat 
above 130°, very different results are obtained. The liquid becomes 
brown and the alcohols disappear, giving rise to the corresponding brom- 
hydric ethers.— Comptes Rendus, li, p. 365. W. G. 

7. On Baudrimont’s Protosulphid of Carbon.—Ptayrair has exam- 
ined the different processes given by Baudrimont, for the preparation of 
the protosulphid of carbon. These processes are not less than five in 
number; though the author admits that only the first yields the com- 
pound in a state of tclerable purity. This process consists in passing 
the vapor of brs pe of carbon over red hot pumice stone or spongy 
platinum, by which, according to Baudrimont, sulphur is deposited and 
the gaseous protosulphid set free. Playfair found on repeating this pro- 
cess that no protosulphid of carbon whatever is formed, but that the gas 
given off consists of carbonic oxyd and nitrogen ; while the greater pro- 
portion of the bisulphid of carbon passes over undecomposed. In like 
manner it was found that when the vapors of bisulphid of carbon were 
passed over red hot charcoal, only a mixture of carbonic oxyd, nitrogen 
and bisulphid of carbon was obtained. The author concludes that there 
is no sufficient evidence of the existence of protosulphid of carbon, all 
the processes described for its preparation, having failed to yield it. 

Ww. G. 


tained, the general formula being 


AnatyticaL CHEMISTRY. 
Contributions from the Laboratory of the Yale Scientific School ;—com- 
municated by Profs. Brusn and Jounson. 


8. Observations on Chancel’s method of estimating phosphoric acid ; by 
Henry I. McCurpy.—The following new method for tle detection and 
quantitative separation of phosphoric acid by means of nitrate of bismuth 
has been lately recommended by Chancel as of universal applicability. A 
nitric acid solution of the substance containing phosphoric acid is treated 
with a solution of nitrate of bismuth* as long as a precipitate is formed. 


* Best prepared, according to Chancel’s latest advice, by dissolving 68°45 gms. of 
the pure crystallized neutral nitrate of bismuth, BiO3 3NO;+4-10aq in a quantity of 
nitric acid representing 68°5 gms. of anhydrous nitric acid and bringing the solution 
to the volume of a liter. Each cubic centimeter of this solution precipitates 1 cen- 
tigram of phosphoric acid. 


| 
| 
] 
J 
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It is then boiled; filtered and the precipitated phosphate of bismuth is 
washed with hot water, dried, ignited and weighed. Chlorine and sul- 
huric acid, if present, must first be removed by means of the nitrates of 
aryta and silver. Too great an amount of nitric acid must be avoided, 
since the phosphate of bismuth though insoluble in a moderate quantity 
of nitric acid, is soluble in a large excess. 

I have recently made some experiments on this method, at the sug- 
gestion of Prof. Johnson, which go to show that in the presence of certain 
sesquioxyds it is utterly valueless. I proceeded as follows: a solution of 
nitrate of bismuth was prepared according to Chancel’s directions, and 
also a solution of pure phosphate of soda. These two solutions were of 
such strength that one cubic centimeter of the nitrate of bismuth solution 
contained a little more bismuth than was necessary to precipitate the 
whole of the phosphoric acid in 1 ¢. ¢. of the phosphate of soda solution. 

A strong solution of the nitrate of the sesquioxyd of iron was then 
prepared, and to 1 c.c. of it were added successively 1 ¢. c. of the phos- 
phate of soda solution and 1 ¢. c. of the nitrate of bismuth solution. No 

recipitate was formed even after boiling the mixture. The pernitrat> of 
iron was diluted with nine parts by volume of water, and to 1 ¢. ¢. of 
this dilute solution were added equal amounts of phosphate of soda and 
nitrate of bismuth. A rather bulky precipitate came down, but after 
boiling, the filtrate on being tested with molybdate of ammonia was 
found to contain phosphoric acid in large quantity. The experiment was 
repeated, using two, three and four c. c. of the dilute solution of ferric 
nitrate to 1 c.c. each, of the solution of phosphate of soda and nitrate 
of bismuth with similar results—the precipitate of phosphate of bis- 
muth diminishing and the amount of p iphantb acid in the filtrate in- 
creasing regularly as more and more of the iron salt was added. When 
5c. c. of the solution of iron were employed to 1 ¢. c. each, of the two 
other solutions, there was no precipitate whatever, the whole of the 
phosphate of bismuth being held in solution by the nitrate of iron. 

In all cases where phosphate of bismuth was precipitated in presence 
of nitrate of —— of iron it carried down with it a notable quantit 
of iron, as manifested by the color of the precipitate, which was brownis 
red when a large proportion of iron existed in the solution and of a yel- 
low tint when the amount of iron was small. 

A strong solution of nitrate of alumina was prepared by saturating 
nitric acid (of sp. gr. 1°16) with pure, freshly precipitated hydrate of 
alumina, and some experiments were made with this solution, using in 
each case, 1 ¢. c. of the solution of phosphate of soda and 1 ¢. ¢. of the 
solution of nitrate of bismuth, to successively increasing quantities of the 
nitrate of alumina. With 1 c. c. of the nitrate of alumina solution there 
was formed a considerable precipitate, but when the solution was filtered, 
and tested with molybdate of ammonia it was found still to contain 
phosphoric acid. After dissolving this precipitate in hot nitric acid and 
separating the bismuth by sulphuretted hydrogen, ammonia indicated 
the presence of phosphate of alumina, showing that the phosphate of 
bismuth had carried down a portion of alumina with it. ith 2e¢ 
of nitrate of alumina there was scarcely any precipitate on boiling, and 
with 3 c. c. the phosphate of bismuth was entirely prevented from sepa- 


rating. 
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Experiments were made with a solution of nitrate of sesquioxyd of 
chromium and it was found that 5 ¢. c. of chromic nitrate employed to 
1c. ¢. each, of the solutions of phosphate of soda and nitrate of bismuth, 
were sufficient to prevent the formation of any precipitate. The solution 
used was a rather strong one. . 

Nitrate of sesquioxyd of uranium even in small quantities prevents the 
complete precipitation of phosphoric acid by this method, and when in 
large amount, dissolves the precipitate entirely. The phosphate of bis- 
muth when thrown down from a solution containing uranic nitrate is 
contaminated with the latter. 

A similar series of experiments was made with the nitrates of ammonia, 
potassa, baryta, strontia, lime, and magnesia. The presence of these bases 
does not seem to interfere with the success of the method. 

It follows from these trials that the method proposed by Chancel, can 
not be applied in the presence of sesquioxyds of iron, aluminum, chro- 
mium or uranium, since, on the one hand the nitrates of these substances 
when in excess, have the property of dissolving phosphate of bismuth 
and thus preventing its precipitation, and on the other, when phosphoric 
acid is in excess, phosphates of these bases are thrown down in conjunc- 
tion with the phosphate of bismuth. 

Note.—Since these experiments by Mr. McCurdy were completed, we 
have learned from the Comptes Rendus that Chancel has discovered the 
inapplicability of his original method in presence of peroxyd of iron, and 
proposes to overcome this difficulty by reduction of the peroxyd to pro- 
toxyd. The details of the modified process are given on page 279. 
Chancel, however, still appears to overlook the fact that his process is, 
and is likely to remain valueless in just those cases where a new method 
would be most acceptable, viz. for the estimation of phosphoric acid in 
presence of alumina. 8. W. J. 

Yale Scientific School, Feb. 15, 1861. 

TrcunicaL Puysics. 


9. On the loss of Light by Glass Shades.—(To the Editor of Silliman’s 
American Journal of Science and Arts)—Szr: In the November num- 
ber of your Journal I find a notice of my experiments on the loss of 
light by glass shades, with an account of additional investigations by 
Mr. Frank H. Storer; his communication induces me to offer some fur- 
ther remarks on the subject. 

The experiments were intended to be of a practical nature, and were 
tried solely in order to ascertain, (as I state in my letter to the London 
Journal of Gas Lighting), the loss of light occasioned by the use of the 
ordinary glass shades. It is not therefore quite correct for Mr. Storer 
to compare results obtained by the use of flat sheets, with the loss of 
light occasioned by spherical shades, He is right however in supposing 
that by “the loss of light,” I intended to express “the actual diminu- 
tion of the amount of light, falling for example, upon the peee of a 
book held near to its source, which would be occasioned by the interpo- 
sition of the shades enumerated.” 

Prof. Verver had another object in view, and his experiments do not 
apply to this subject. He was investigating the illummating power of 
gas when burnt in an Argand burner with, and without, a chimney. The 
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gas in these two cases is burnt under very different conditions, while in 
Mr. Storer’s experiments, and those which I have tried, the gas was 
burnt under precisely the same circumstances whether a shade was in- 
terposed or not, the only difference being in the substances through 
which the light was transmitted. 

I conducted my experiments in the following manner :—In order to 
avoid the trouble and inaccuracy arising from the use of a candle, I em- 
ployed a gas-light as the standard of comparison throughout the trials 
of all the shades. This could easily be done, as in the blackened experi- 
ment chamber of the Liverpool United Gas Light Co., there is a dupli- 
cate set of apparatus, two governors, metres, burners, &c., being fixed at 
opposite sides of the room. 

The lights, (which we may call A and B), having been made equal 
and their respective consumptions noticed, the first shade, (that of clear 
glass), was placed surrounding A, and the photometer screen moved to- 
wards it, until both sides of the screen were equally illuminated, the 
reading on the photometer staff was then found to be 1°118 on that 
side of the centre of the staff nearest A, or, in other words, the propor- 
tion of light given by B, (without a shade), was to the light given by 
A, (with a shade), as 1 to yy, or as 1 to 0°8944, or the loss of light 
by the use of the shade was equal to 10°56 per cent. The first shade 
was then removed, and the next substituted, and so on till the loss of 
light in each case was determined. 

After all the shades had been examined, the lights were again com- 
pared, and found to be equal as at first adjusted. The quality of the 
gas and the descriptions of burner employed do not affect the question, 

rovided that the same burner is used throughout all the experiments. 
he burners I used were “ No. 3, Fish-tails,” consuming 3°7 cubic feet 
per hour. The gas was taken from the street mains. 

By using a standard light of unvarying intensity, all the errors likely 
to arise from inequalities in the consumption of a candle are avoided, 
and much time is saved in making the experiments as one or two obser- 
vations with the photometer in each case are quite sufficient to ensure 
accuracy. 

The divisions on the photometer staff do not necessarily represent 
candles, but the proportion that one light under examination, bears to 
the other, when one of them is taken as unity. 

I may observe that the single experiment made with a sheet of com- 
mon window glass was tried simply to confirm the result obtained by 
the globe of clear glass. 

The distance at which the glass is placed from the light does not seem 
in the slightest ~~ to affect the amount of light transmitted through 
it. Iam glad to find that my own experiments on this point are so en- 
tirely by Mr. Storer’s statement. Kine. 

Liverpool United Gas Light Co., Dec. 28, 1860. 


Nore spy Mr. Srorer. 


In reply to the courteous letter of Mr. King. I must express my regret that he 
has not more explicitly stated the reasons which lead him to object to a comparison 
of results obtained by the use of flat sheets of glass with those obtained when spher- 
ical shades are employed. That the light which is reflected back from the interior 
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surface of one side of a !amp-shade, of any form, would be eompensated for by that 
similarly reflected from the opposite side—and that no similar compensation could 
occur in my own experiments where only single sheets of glass were used,—is evi- 
dent ; but I am ignorant of any experiments which go to show that the amount of 
light which is cut off from a given surface by the interposition of a fat screen is differ- 
ent from that which would be stopped by a curved screen of the same material. Let 
us suppose a precise example; in a large sheet of blackened tin we cut out an aper 
ture, say of three or four inches diameter, and cement therein a flat sheet of ground 
lass and, having interposed the —— between a flame and the photometer, 
- wrorher es how much light is cut off by the glass, i. e., bring the photometer to rest, 
as it were :—if now, having done this, we remove the flat sheet of glass and fasten 
in its place a segment of a lamp-shade of a material identically similar with that of 
the flat sheet first used, shall we find that our photometer is no longer in equilibri- 
um? The same amount of light must have in each instance passed into the aper- 
ture in the sheet of tin ;—why should it not be transmitted to our photometer in 
the same way in either case? The experiment cited would probably be difficult to 
carry out in practice since it would not be easy to find curved and flat screens of 
ground glass of precisely the same material, or ground equally rough. I state it 
merely in order that the conditions of the problem may be clearly understood, and 
with the desire that some proof may be given that the transmitted light would be 
less in one case than in the other,—a supposition not in accordance with received 
theories (see Art. Light in Encyclopedia Metropolitana, p. 347, $$ 42, 43); nor 
would it be inferred from what is known of the analogous case of radiant heat, 
(see Lamé, Cours de Physique del Ecole Polytechnique, 2'¢ Edit. Paris, 1840, i, 309). 
On the other hand, looking at the question in its practical bearing, it is clear that 
all lamp shades are not spherical. Witness, for example, the flat sheets of colored 


or ground glass used by the cars upon our street railways, the flat sheets of plain 
glass of the street gas lanterns, and the flat sheets of ground, enameled, or colored 
glass in the out-of-door lanterns of eating houses, &c.; to say nothing of the shades 
constructed of flat porcelain transparencies which are so commonly employed in 
this country to soften the glare of gas-lights ; or of the lanterns of colored and en- 


ameled glass which were so often exhibited in the torch light processions of the 
Presidential campaign of the Autumn of 1860, and by which the phenomenon, of 
“loss of light by glass shades,” now under discussion was so strikingly exhibited. In 
instituting a new series of observations, I therefure chose to make experiments, the 
results of which might be added to those of Mr. King, rather than to repeat the 
work which he had already so faithfully performed. In ee my results, I re- 
garded them as being merely supplementary to those of Mr. King, neither intending 
to institute any comparison between the two series of observations, nor directly 
to compare his spherical shades with my flat sheets. I intended to state only that 
my own experiments corroborated those of Mr. King in se far as they went to prove 
the great loss of light occasioned by the use of glass screens, 

As for the experiment of Prof. Verver, to which Mr. King takes exception, he 
must pardon me, if I persist in maintaining that the observation does apply to the 
question at hand. It matters little in science, at any time, what object an experi- 
meuter may have in view, so long as the truth is attained and exhibited by his re- 
searches ; but in the case in point, Verver’s experiment, so far as it goes, applies di- 
rectly to our subject. (See his own words, this Journal, Nov., 1860, [2,] xxx, 421.) 
Since, as [ remarked in my previous note, the gas was indeed burned under some- 
what different conditions in the two stages of Verver’s experiment, his result must 
consequently be regarded as merely approximative; but before seeking to discard 
it altogether, Mr. King should have remembered that a globular glass shade sur- 
rounding a fish-tail burner is in some measure a chimney, and that therefore his own 
results cannot well be entirely exempt from the same source of error which affects 
the experiment of Verver. In making this remark, I would not in the least degree 
imply that Mr. King’s observations are not most excellent. For my own part, I en- 
tertain no doubt of their accuracy ;—for, throwing out the conceivable slight error 
to which I have alluded, his method of experimenting is unquestionably the best 
which is yet known. I urge only that the observation of Verver, must not be re- 
jected. Frank H. Sroper. 


Boston, Feb. 6, 1861. 
Am. Jour. Sc1.—Seconp Serres, Vou. XXXI, No. 92.—Marcg, 1861. 
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Tecuntcat Cuemistry. 

10. On the Alloys of Copper and Zinc ; by Franx H. Storer. (From 
the Memoirs of the American Academy, [N.S.,} vol. viii, p. 27),* Cam- 
bridge, 1860, pp. 32, 4to. 

In the words of the author :—* This research was undertaken in order 
to ascertain what, if any, defin'te chemical compvunds could be detected 
among the alloys of copper and zine.” 

“ Several chemists had already been led to believe in the existence of 
two or more definite alloys, and at the commencement of my own labors 
I was strongly inclined to accept this view. A more extended investiga- 
tion, however, has convinced me that no such definite compounds exist. 
On the contrary I am confident that all the alloys of copper and zinc are 
simply isomorphous .mixtures of the two metals, capable, as I shall pro- 
ceed to show, of crystallizing at any point, from copper with only a trace 
of zine down to alloys containing but thirty per cent of copper, or even 
less, under favorable circumstances.” “The misconceptions of previous 
observerst have evidently arisen either from a great tendency to separate 
into layers, instead of immediately forming a homogeneous mixture, 
which the metals exhibit when fused together, or from certain striking 
peculiarities of structure and of superficial coloration which ovcur among 
the d fferent alloys.” 

Mr. Storer has prepared a large number of alloys of copper and zine 
containing different proportions of these ingredients, by methods which 
he has described in detail, and has found that they may all be crystallized 
by piercing the crust which forms upon the partially cooled molten metal 
and then quickly pouring off those portious of the latter which are still 
fluid from the crystals which have formed upon the walls of the crucible, 
—as in the common class experiment of crystallizing sulphur by fusion. 
At least he has succeeded in obtaining crystals from all the alloys which 
contain more than thirty per cent of copper. He has found it difficult, 
however, to crystallize any of the alloys which contain Jess than this pro- 
portion of copper since they are liable to pass through a pasty plastic state 
similar to that assumed by zine or soft-solder while solidifying. 

“ These crystals are all octahedral, usually somewhat elongated and ap- 
ner much modified by the circumstances in which they have been 
ormed. The edges of all of them are rounded. The octahedra are in 
general more largely developed upon one side than the other, apparently 
upon the side from which the last drippings of the melted metal fell. 
They are, moreover, combined together with parallel axes, which give to 
the crystalsf a striated appearance; these strie are not sharply defined, 

* Communicated to the Academy, Nov. 9, 1859. 

+ “I must in this connection refer to and except, the valuable memoir of Karsten 
(vid. Karsten u. Dechen’s Archiv, fiir Mineralogie u. s. w., 1839, xii, 385), whose 
conclusions in regard to these ailoys appear to be perfectly correct, with the excep- 
tion of a few unimportant details. As is the case with the able research of the el- 
der Mallet, the details of which are to be found only in the Report of the Tenth 
(Glasgow) Meeting of the British Association, for the Advancement of Science, p. 
268, the very meagre abstracts of this memoir which are given in the chemical jour- 
nals and text-books fail to convey a correct idea of the results which have been ob- 
tained,—a fact which may serve to explain the ignorance which has been exhibited, 
in regard to them, by subsequent experimenters. 

¢ Figured in the memoir. 
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but their edges have the rounded character of the edges of the crystals. 
This general character is maintained throughout the whole series of 
crystals, from those of pure copper down to those of the lowest white 
alloys which I have obtained. No doubt can possibly be entertained 
of the complete resemblance of these crystals to each other throughout 
the series, while the striking similarity to the well-known crystals of pure 
copper (obtained by fusion) which they exhibit, strongly indicates that 
they belong to the regular system. As it is of course impossible to meas- 
ure the angles of such crystals, they cannot be crystallographically deter- 
mined; but the most obvious conclusion is, that they are monometric. 
This opinion, however, must be based rather upon analogy than on any 
distinct measurements. 

“ Upon the assumption that the crystals which I have described belong 
to the regular system, as well as upon the fact, which will appear in the 
sequel, that none of the crystals have been found to contain any larger 
quantity of either of their component metals than was contained in he 
remainder of the molten liquid from which they had separated, I have 
based my conclusion that the alloys of copper and zine are isomorphous 
mixtures* of the two metals.” 

“On this hypothesis it is of course presumed that both copper and zinc 
are capable of crystallizing in the regular system. Copper, as is well 
known always occurs in forms of the monometric system. But in regird 
to zinc this has not been so satisfactorily proved. Not only, however, 
does analogy indicate that zinc should be monometric—for, so far as is 
known, all the metals of the Three Series of Cooket allied to it erystal- 
lize in forms of this system—but Nicklés{ has actually observed an in- 
stance in which it occurred in the form of pentagonal dodecahedrons.” 

This observation of Nicklés having been called in question by Neegge- 
rath and G. Rose, Mr. Storer takes occasion to defend it, maintaining 
that it is entitled to as much confidence as any of the observations of the 
crystalline form of zinc which have hitherto been made. 

A minute description with figures of the crystals as obtained from al- 
loys of various composition follows. These crystals vary in size accord- 
ing as a larger or smaller quantity of the alloy is allowed to become solid 
before piercing its crust, some of those obtained by the author exceeded 
half an inch in length, others were quite minute. 

“ Very fine groups of erystals were obtained from those alloys which 
contained only one or two per cent of zinc. It is worthy of note, that, 
although these crystals have the same form and general appearance as 
those prepared by the same method from an equal quantity—three or 
four pounds—of pure copper, they are nevertheless much larger and more 
perfect. Since they may, for all practical purposes, be considered as crys- 
tals of copper with slight impurity of zinc, and are easily to be obtained, 


* “Tt must not be supposed that this view supports in the least the idea of the 
older chemists, that alloys were mere ‘mixtures’ of their component metals, For 
the experiments of Karsten (/oc. cié., pp. 398, 400) have already shown that the 
comportment of the alloys of copper and zinc towards acids, and the solutions of va- 
rious metallic salts, is that of chemical are apegn being entirely unlike that of a 
simple mechanical mixture of the two metals, or of a mixture of several alloys,” 

+ Memoirs of the Amer. Acad., [N. S.,] ¥, table to p. 256. 

¢ Ann. Ch, et Phys., [3,] xxii, 37. 
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it would almost seem advisable to add one or two per cent of zine to the 
metal employed in preparing specimens of crystallized copper for the cabi- 
net. A similar case is presented by lead, which is very readily crystal- 
lized when it contains a little antimony: a fact well exemplified by the 
beautiful cups of crystals of Ardtzblei, which are prepared by partially 
cooling the metal in ladles, at the Fraukensharner smelt-works near Claus- 
thal, and doubtless in other localities in the Hartz.” 

“Since the crystals rich in copper which have just been described do 
not possess in any marked degree the yellow color peculiar to brass, they 
are somewhat less interesting than those obtained from alloys containing 
more zinc. Crystals of the latter can be obtained with the greatest ease 
by remelting old brass, or, better, by filling a Hessian erucible from the 
molten metal of the pots of a brass founder, in which case all annoyance 
from the formation of a false crust of mixed oxyd of zine and metal is 
obviated.” * * * 

‘“ The most perfect individual crystals were obtained from a quantity of 
brazier’s solder which had been prepared at the foundry of the Revere 
Copper Co., in Boston, by fusing together 50 parts of copper with 50 
parts of zinc. When an alloy of about this composition solidifies, and 
especially if it be suddenly cooled—as happens when it is poured into 
iron ingot-moulds,—it assumes, as is well known, a highly crystalline 
structure, consisting almost entirely of a mass of coarse fibres which shoot 
out from the points at which the alloy comes in contact with the cold 
metal of the mould. In the instances which have fallen under my notice 
the ingots being from an inch to an inch and a half in depth the fibres 
have shot up three quarters of an inch, or more, from the bottom of the 
ingot, leaving only a sheet of metal about a quarter of an inch in thick- 
ness on top, which had cooled more slowly by contact with the air. * * * 
On removing portions of this upper layer, its inferior surface will be found 
studded with crystals, often of great beauty, while others frequently oc- 
cur impacted among the fibres themselves. Indeed, these fibres, although 
described by Calvert and R. Johnson* as prismatic crystals, indicating 
that the alloy Cu Zn is a definite chemical compound, are evidently noth- 
ing more than collections of octahedral crystals, similar to those which 
form the fibres of sublimed sal-ammoniac and of several metals.”+ 

The tendency to shoot out into fibres just alluded to which extends 
over quite a space from alloys containing 57 or 58 per cent of copper 
down to those containing only 43 or 44 per cent is next discussed. It is 
of peculiar interest on account of its practical bearing;—* alloys at the 
upper limit of this fibrous tendency being the lowest—v. ¢., richest in zinc 
—which can be rolled or subjected to the various processes by which 
metals are wrought. Singularly enough, at a point just beyond the limit 
at which the fibres cease to be apparent, viz., at 60 per cent of copper, an 
alloy of peculiar homogeneity occurs ;—its fracture as seen when small 
bars are broken, being smooth and compact, and entirely unlike either 
the coarse, irregular, stringy fracture of alloys richer in copper, or that of 
alloys containing only a little more zinc, upon the fracture of which small 
bundles of fine crystalline fibres are often apparent. 


* Journal of the Franklin Institute, [3,] xxxvii, 200. See also Phil. Trans, exlviii, 
$67. + Vid. Savart, Ann. de Ch. et Phys., [2,] xli, 65. 
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“This alloy readily admits of being rolled, either hot or cold, and may 
be subjected to the operations of hammering or drawing without detri- 
ment, while alloys containing only a few per cent more copper can be 
rolled hot only when the sheets are raised to a very high temperature. * * * 

“In the preparation of the alloy of 60 per cent copper, now so exten- 
sively used for sheathing vessels under the name of Muntz’s sheathing or 
yellow-metal,—also known as malleable brass,—it is the custom of found- 
ers to reserve a portion of the zinc which has been weighed out for a 
charge, until the alloy in their pots or furnace has become sufficiently 
hot ; the last portions of zine are then added in small pieces, a sample of 
the alloy being tested after each such addition. This is done by dipping 
out a small portion of the melted mass and pouring it into a mould; a 
little ingot, five or six inches long by an inch or less in thickness, is thus 
obtained, which after cooling, is broken on an anvil, and its fracture ob- 
served. If this does not exhibit a smooth and homogeneous surface, more 
zinc is added to the alloy. The accuracy with which an experienced 
workman can thus obtain the desired alloy is truly astonishing, the more 
especially since this homogeneous alloy is confined within very narrow 
limits.” 

“Tt is stated by founders that the alloy of 60 per cent of copper and 
40 per cent of zinc will present almost precisely the same homogeneity of 
fracture, whether the test ingot prepared from it be cooled slowly, by ex- 
posure to the air, or rapidly, by plunging it into cold water, while alloys 
containing either more or less than 60 per cent of copper are liable to as- 
sume different structures, according as they are cooled with greater or 
less rapidity. Two ingots are therefore sometimes cast, on each trial of 
the alloy, one of which is cooled in water and the other in air for com- 
parison. This double test is, however, deemed.superfluous by skillful 
workmen.” 


“I may remark in this connection, that I have repeatedly obtained crystals, by the 
method of partial cooling, from portions of melted yellow-metal taken from the 
founder's pots at the moment it had afforded them a satisfactory test. These crys- 
tals are in no wise different from those obtained by myself from alloys of almost 
identical composition. 

“ Although, as has been stated, the tendency to form fibres seems to have ceased 
at the alloy containing 60 per cent of copper, I cannot but think that the limit of 
its influence is less clearly defined than the “test” of yellow-metal founders would 
seem to indicate. In the circumstances under which this test is applied, it is doubt- 
less true that no fibres are formed; but it is a matter of experience with manufac- 
turers of yellow-metal, that the texture of the large ingots from which the sheets 
of sheathing are rolled is no longer so homogeuveous as that of the small test ingot ; 
they affirm also that this texture may vary greatly, according to the conditions in 
which the ingot is allowed to cool. It is evident, therefore, that during the processes 
of hot and cold rolling, and of annealing, to which the alloy is subsequently subjected, 
its texture may undergo various changes; while it is certain that the comparative 
durability of the sheathing, when exposed to the action of sea-water, must in great 
measure depend upon its relative compactness. If it be open and porous, as would 
be the case if a trace of the fibrous structure were present, it is clear that the 
sheathing would soon be destroyed ;—not only because the salt water would come 
in contact with its interior portions, but also since the individua! crystalline fibres 
of the alloy would doubtless resist its action more completely than the amorphous 
matter attached to them or contained in their interstices; from this a voltaic action 
would be produced, which could not fail to promote the corrosion of the alloy.” 


(To be concluded.) 


| 
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Il. GEOLOGY. 


1. On Prof. J. W. Dawson's papers on the Coal.—Prof. J. W. Dawsoy, 
LL. D., of McGill College, Canada West, has lately published in the Pro- 
ceedings of the Geological Society of London two very interesting me- 
moirs :—one concerning the vegetable structure in coal ;* the other on a 
terrestrial mollusk, a Myriapod and some new species of reptiles from 
the coal of Nova Scotia. 

The formation of the coal and the composition of its combustible 
matter may be considered as settled questions. But we are still far from 
being well acquainted with the true nature of the coal plants, and with 
their generic and specific affinities. Fossil plants are found preserved in 
two different ways. In the shales and the sandstones the outline of the 
vegetable is marked just as it would be on the stone by the pencil of a 
lithographer ; but no trace of internal structure is preserved ; and as these 
remains are mostly broken parts of stems and of leaves, crushed cones, 
scales or blades, nutlets and prints of various forms left on the bark of 
some trees at the point of attachment of the leaves, it is nearly impossible 
to determine with precision the species to which such fragments belong, 
or at least to get any indication about their mode of vegetation and 
their relation to plants now living. 

In the coal on the contrary we find a few remains of internal organism, 
chiefly vessels of various appearances. But in the compact, homogeneous 
matter of the coal, every trace of external structure of the plants having 
disappeared, these isolated vessels can not, in any way, indicate the form 
of the plant to which they belong. 

It is especially in treating oa of mineral charcoal intermixed 
with compact coal by chemical maceration, that Prof. Dawson has been 
able to separate the vegetable fibre and to study the form of some of the 
vessels. The result of these researches is satisfactory to this point; it 
proves by a direct experiment that the coal is a compound of different 
species of plants. Though many palzontologists had already come to the 
saine conclusions by researches of the same kind, Prof. Dawson is the 
first who has succeeded in clearing the woody fibre perfectly from every 
particle of amorphous substance, and thus his assertions are more con- 
clusive and more reliable. Nevertheless, some of these assertions are 
open to critical discussion. 

The first question which the author proposes to elucidate by his re- 
searches (the one which relates to the precise genera and species of 

iants which have contributed the vegetable matter required for the coal) 
is perfectly well answered by himself in a note from a former paper where 
he says: J have little confidence in the establishment of genera or species, 
on the minute structure of fragments of wood. Of course if fragments of 
fossil wood can not indicate genera and species by their internal organi- 
zation, @ fortiori, neither can isolated vessels do it. The second question 
concerning the causes which huve produced the different qualities of coaly 
matter observable in the different parts of the same bed, or in different 
beds in the same coal-fields, does not appear to be satisfactorily answered. 
Suppose we admit Liebig’s theory, that coal results from the submersion 
of vegetable fibre:—then since the thin lamine of mineral charcoal, 


* Vol. xv, 626. 
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generally no thicker than the jth part of an inch, alternate some- 
times with equally thin layers or laminw of compact coal, the question 
arises how could such thin layers be exposed to atmospheric influence 
while the intermediate laminze were transformed to solid coal by immer- 
sion? The supposition that the mineral charcoal represents the woody 
fibre of trees subjected to atmospheric decay, while the bark of those trees 
appears as compact coal along with such woody and herbaceous matter as 
might be imbedded before decay had time to take place, is contradicted by 
numerous observed facts. In the coal-fields of the United States the 
layers of charcoal most frequently show prints, easily identified, of the spe- 
cies predominant in the shales overlaying the coal. Thus one bed (No. 
1B Coa!) has, especially in its charcoal, blades of Lepidosirobus and leaves 
of Lepidodendron. Others have in abundance the prints of the bak of 
Calamites, Lepidodendron, Stigmaria and even ferns. 

The question whether Stigmaria ficoides be the root of a Sigillaria is 
far from being settled, and though the assertion that Stigmaria is found 
in every bed of fire clay is true, the deduction drawn from this fact, on 
the assertion of some authors—that Stigmaria is not found in the coal or 
in the shales overlaying it is without any foundation whatever. Some 
beds of coal have been formed by Stigmaria only. Whole strata of 
black laminated roof-shales contain only remains of Stigmaria. 

Neither the form or the size of the scalariform vessels can be admitted 
as a generic character; the form of the perforations varies on the same 
vessel passing from round to oval, to equilateral and to true scalariform 
shape by gradual and inappreciable transitions. The size of the vessels 
varies according to the size of the same plant. 

One of the most interesting conclusions reached by Prof. Dawson is 
that the small cylindrical filaments, resembling black threads, so abundant 
in the coal and mineral charcoal are composed of bundles of sealariform 
vessels inclosed in a sheaf of woody fibres. This is, says the author, 94 
cisely the structure of the vascular bundles of the petioles of ferns. It is 
certain that the writer has seen these filaments generally in connection 
with crushed stems, especially with crushed Calamites, 

The vessels figured 8 to 12 of pl. 18, apparently belong to some spe- 
cies of Stiymaria, especially to S. ficoides (compare Corda’s Beytrage, tab. 
13). That tissue of this kind constitutes by far the largest part of the 
mineral charcoal is a proof of my assertion, that Stigmaria enters largely 
into the formation of the coal. 

It is searcely possible now to refer the genus Sigillaria to Cycadea or 
to the Conifere. Neither the internal structure nor what we know of the 
external forms of species of this genus, the leaves, the fruits, &., can show 
such an analogy. 

Prof. Dawson can not with certainty affirm the presence of tissue of 
true Conifers in the coal. This agrees perfectly with the result of ten 
years of expiorations by the writer in the coal measures of the United 
States and its flora, where no trace of a true Coniferous plant has thus far 
been found. 

The writer does not think that the coal measures of Nova Scotia give 
a true exhibition of the general formation of the coal. The coalfields of 
that country bear testimony to such continual disturbance by the repeated 
movements of the surface, repeated overflows, sudden invasions of littoral 
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debris, sand, pebbles, &c., that any general conclusion founded on the 
study of such geological phenomena, would be contradicted by what we 
see in the distribution of the coal strata in the coalfields of the United 
States, at least in those west of the Appalachian mountains. 

The general conclusions of this paper, appear to be perfectly just, 
though not necessarily derived from the microscopical researches of Prof. 
Dawson. But, if this assertion of the author is true; that the segillarie 
especially, have contributed to the vegetable matter of the coal; what be- 
comes of the former conclusion: that the filaments so abundantly found 
in the coal and mineral charcoal are bundles of fibrous vessels of petioles of 
ferns. Moreover we must deny the prevalence of Calamites and Sigillarie 
in the roof shales, at least, in the coalfields of the United States. Each 
bed of coal, according to its age, or geological horizon, has some plants pe- 
culiar to itself predominating in the shales, and the same plants are found, 
apparently in the same proportion, in the whole thickness of the coal. 

In his second paper,* Prof. Dawson most satisfactorily confirms a for- 
mer discovery made by himself and Sir Charles Lyell, of the presence of 
terrestrial animals in the coal measures of Nova Scotia. In like cireum- 
stances, viz., in the hollow petrified trunk of a standing tree, he has found 
numerous well-preserved specimens of the same land shell, Pupa vetusta 
Daw., before discovered at the same locality ; some remains of a new 
genus and species of an articulated animal, resembling a Myriapod, Yylo- 
bius Sigillarie Daw.; and portions of two skeletons of animals belonging 
to a new reptilian genus, Hylonomus Daw., two species of which H. Lyell 
Daw., and H. aciedentatus Daw., are figured and described in the paper. 

Every geologist will recognize the great importance of this discovery, 
as respects both paleontology and the history of the coal formations. 
This history is slowly unfolding itself by the unwearied researches of a 
few true lovers of science, who like Prof. Dawson, endeavor to compen- 
sate the want of codperation in such a thankless field of science as that 
of fossil botany, by incessant and conscientious labor. Discoveries of 
nearly the same kind as those of Prof. Dawson, have been made lately 
both in Europe, and in the United States. Goldenberg has found in the 
coal measures of the Vosges, in France, new species of Blattine, Ther- 
mites, Dyctioneuron, &c., and five wings of a Blattina have been lately 
found in the lowest coal of Arkansas. L, 

2. Thirteenth Annual Report of the Regents of the University of the 
State of New York, (for 1859), 128 pp. 8vo. Albany, N. Y.—The cover 
and title page of this Report bear the date of 1860, with the addition, 
“made to the Senate, April 10, 1860.” It contains in addition to the 
usua! annual statement of the business affairs of the State Cabinet, six 
Appendises. Of these, A, B, C and D are catalogues of various collec- 
tions and donations. The Appendix, E, is an interesting paper entitled 
“ Ancient Monuments in Western New York, comprising the results of 
explorations by T. Apoleon Cheney, Civil Engineer, etc., 1859.” It is 
illustrated by 24 plates and a map of various mounds, excavations and 
antiquities of the aboriginal inhabitants of the country. 

Appendix (F) has a separate title page thus: “Contributions to Pa- 
leontology, 1858 and 1859. By James Hatt, Geologist and Palaon- 
tologist, etc.” We are thus particular in noticing these dates because 


* Quart. Jour. Geol. Soc. London, xvi, 268, 1860. 
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we have been informed that Prof. Hall has introduced into this pa 
under new names several species which have been described by other 
authors during the year 1860. Should this Appendix be separated from 
the Report and circulated with no other information as to the date than 
what is given on the title page, paleontologists in other countries ma 
ibly be led to quote its contents with a date as far back as 1858, 
rom what appears upon the cover of the Report itself most people 
would suppose the date of publication to be April 10, 1860. “Such 
however is not the fact. We have ascertained that “the first lot of 
(this) Regents’ Report was delivered (by the Printer) Dec. 17, 1860, to 
the Regents of the University,” (letter from C. Van Benthuysen, the 
rinter). We have evidence that important changes were introduced 
into the text of the Geological part as late nearly as the above date, if 
not even later. Such additions should have been indicated by an appro- 
priate date either in the text or on the cover of the Report. We regret 
extremely to feel compelled to make this statement. But having been 
long aware that similar changes had been made in the 12th Report, after 
it had been in part circulated and noticed in this Journal (xxviii, 149), we 
cannot permit this recurrence of the same practice to pass withotu our 
earnest protest. We would therefore respectfully suggest to the Regents 
that hereafter they should take every precaution to prevent this confu- 
sion of dates in the publications that issue under their authority. The 
interests of science demand that all misunderstandings between natural- 
ists should be guarded against, and nothing can be more likely to make 
aman of science feel that he has been unfairly dealt with than to see 
another obtaining priority over him by fictitious or indefinite dates. 
Another Regents’ Report will be due either in the present month of March 
or perhaps in April. Let it be printed and circulated as presented at 
once, or if it be delayed to accommodate authors, let the date of actual 
publication be given as well as the date of presentation to the Senate.t 
Prof. Hall’s paper contains notices of about one hundred a 
species of fossils from the Silurian and Devonian rocks of the Uni 
States. He proposes the following new genera of Brachiopoda: 
1, Sxentptus.—This genus if adopted will include several species heretofore 
referred to Orthis; the dorsal valve flat and the ventral valve of a a shape. 
2. Amsocetta—The types of this group are said to be Orthis umbonata, 
Conrad, and Spirifer unquiculus, Sowerby. It is therefore the same as McCoy's 


genus Martinia. (See McCoy's British Paleozoic Fossils, p. 377.) 

8. Viruttva.—The species resemble Orthis with the dorsal valve flat,—the 
ventral valve pyramidal,—ribs large. : 

4. Letornyncus.—Shells with the general form of Rhynconella but with the 
“plicaticns more rounded, and rarely or never continued to the lateral margins 


* In confirmation of this suggestion we have received (January 19,) a bro- 
cheure from the author entitled: “ Contributions to Paleontology, 1858 and 1859 
By James Hall, Geologist and Paleontologist, ete. (From the Thirteenth Annual 
Report of the Regents on the State Cabinet,) pp. 55-128, 8vo.” On the cover there 
is the same title but the date there reads, “1858 and 1859 with additions in 1860.” 
This is still too indefinite. 7 

+ No principle is more th ly established in the ethics of science than that 
the date of publication and not the date of composition or printing, settles the ques- 
tion of priority of authorship. Hence has arisen the practice of Authors of distribu- 
ting separate copies of Memoirs in advance of publication of an official report—thus 
securing the earliest practicable date of publication, To this course no objection 
can be made, but no changes from the original text are admissible. 

Am. Jour. Sct.—Seconp Serres, Vor. XXXI, No. 92.—Marca, 1861. 
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which are compressed than in Rhynconella’ proper. Vie structure 
appears, so far as ascertained, to be the same as in Wevristella” = ( Athyris pars) / 

5. Megistetta.—Intended to include that group of species of Athyris (McCoy) 
which has A. tumida Dalman, for the type. It is not probable that this proposal 
will be accepted because, if McCoy's genus is to be divided, then we have three 
names ( in use) to be accommodated, that is to say, Aéhyris, Spirigera and 
Merista. No new names can be admitted until all the old ones shall have been 
provided for. 

Athyris, must be retained for the group with the beak of the ventral valve im- 
—— =, aed incurved and with the mesial septum in the dorsal Valve. 

. tumida. 
Cirieue, must include those with the beak of the ventral valve perforated and 
a rudimentary mesial septum in the dorsal valve. (Type 8. concentrica.) 

These two genera are limited as above by Davinsoy in his “ Introduction to the 
Classification of the Brachiopoda,” pp. 84-87: and by F. Rewer in the last edition 
of Bronn’s “ Lethaea Geognostica,” vol. i, Pt. 2, p. 830-331. It is quite clear that 
if Meristella be retained then either Athyris or Spirigera must be suppressed in 
order to make a vacancy for it. There is no probability of this being agreed to by 
palwontologists, The other genus Jferista will no doubt hold good for those species 
which have the shoe-lifter process in the ventral valve. 

Prof. Hall describes a new genus of Crinoids under the name of 
Cheirocrinus, and also proposes two new genera of trilobites Barrandia 
and Bathynotus to include the peculiar forms from Vermont heretofore 
referred by him to the genus O/enus, It has perhaps escaped Mr. Hall’s 
notice that McCoy has published a trilobite genus “ Barrandia” in 
the “ British Palwozoic Fossils,” p. 149. MeCoy’s genus appears to be 
disputed but still it must be retained until it is clearly shown to be 
without foundation. 

3. Geological Surveys.—Tenxnesser. Prof. Safford is now publish- 
ing the first volume of his Report on this State. It will be in two 

arts. Ist. The Physical Geography of Tennessee, 2d. The Geological 
Structure and the Formations of Tennessee. It is in 8vo, and will con- 
tain a map of the State and 20 or 30 plates, chiefly fossils. Its comple- 
tion is expected in about three months. A second volume to be published 
hereafter, will contain Part 3d, the Minerals and mineral resources of the 
State, and Part 4th, the Agricultura! resources. 

Kentucky.—The publication of the fourth and concluding volume of 
this Survey is in the hands of Dr. Robert Peter, of Lexington, Ky. The 
matter will form a large and very valuable volume. The Legislature 
ordered 7000 copies to be printed. The completion of the work may be 
expected during the coming summer, if political causes do not arrest the 


“oe of the work. 
exas.— We learn with regret that the removal of Dr. Shumard (no- 
ticed on p. 124) was caused solely by political considerations—his succes- 
sor being an “ Old Texian,” which Dr. Shumard was not! An intimation 
that influential scientific names had been used to effect this change ap- 
rs to have no foundation in fact, and was probably intended only to 
justify so remarkable a step. The effect of the change will probably be 
to abolish the work at the next session of the Legislature. 

4. Trilobites of the Wisconsin * Potsdam.—Upon examination of the 
“small trilobites” from the Potsdam sandstone from “ Black River Falls,” 
Wisconsin, presented to the Boston Society of Natural History by Prof. 
Daniels, as mentioned on page 310 of vol. vi of the Society's Proceed- 
ings, they are found to be identical with the Conocephalites minutus from 
Keeseville, N. Y. Accompanying them are fragments of two or three 
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ether small small trilobites too indistinct for absolute determination; one 
seems to be nearly allied to the genus Bathyurus (Billings). The speci- 
mens also contain a Theca, apparently 7. triangularis (Hai!); as also a 
few Lingule, which, while they may be L. prima of New York, yet vary 
so much that their identity seems hardly possible. F. H. BRADLEY, 
5. Chrome Garnet.—I have recently discovered a beautiful emerald 
green garnet in Oxford, Canada, in calcareous spar with millerite. It is 
massive, granular, or in transparent dodecahedrons and resembles ouva- 
rovite, but is essentially a lime-alamina garnet with 6-0 p. ¢. of oxyd of 
chromium. I shall soon send you a full description with an analysis. 
Montreal, Jan. 21st, 1861. T. 3. BUNT, 


Ifl. ZOOLOGY. 


1. Contributions to the Natural History of the United States ; by 
Lovis Acassiz. Vol. III.—Acalephs in general—Ctenophore. Nothing 
goes farther to prove the necessity of a wide and far-reaching study of 
animate nature than the facts brought to light by the examination of jelly- 
fishes. It is the misfortune of most zoological text-books, and of popu- 
lar science in general, that such stress is laid on the structure of Verte- 
brata, so many illustrations drawn from them, and so much emphasis given 
to them, as the head and type of the animal kingdom, and the seale b 
which all other animals are to be measured, that the student gets to loo 
on everything else as something intrinsically inferior in character and un- 
certain in position. 

This wrong idea is well illustrated by the expression Vertebrates and 
Invertebrates, as if the first were a division equal to, and co-extensive with, 
the second. Invertebrates are a common refuge for all creatures so unfor- 
tunate as to have no back-bone; just as Infusoria furnish a convenient 
reservoir, into which to pour all small objects that cannot easily be seen. 
Again, naturalists are led, by such partial studies to make many false gen- 
eralizations ; such as, that the rapidity and force of motion are in direct 
ratio to the size of the nervous centres and to the perfection of the mus- 
cular system ; whereas we see such meduse as Coryne (Sarsia) and Pleu- 
robrachia executing swift and complicated motions, though they have 
neither nervous nor muscular systems, properly so-called. Then the in- 
correct homologies that are attempted: the comparison of the head-gan- 
glion of a cephalopod to the brain of a mammal; the structure of a worm 
to that of Petromyzon ; and of the limbs of an insect to the limbs of the 
higher vertebrates. To this may be added the false ideas of rank among 
the different groups; placing the whole of the Articulata below Verte- 
brata; the whole of the Mollusca below Articulata, and the whole of the 
Radiata below Mollusca. Whereas no such comparisons can be made 
between the different plans of creation, and no such systematic subordin- 
ation established. The squids, among Mollusca, so far as they can be 
compared, stand certainly as high as any of the crabs, and possibly higher 
than the lamprey eels. The radiate Spatangus is, without doubt, a 
more complex mechanism than the molluscoid Vorticella, or the articu- 
late Rotifera. 

Books like this third volume of “ Contributions” will do much to give 
to the mass of scientific men, those broad and philosophical views, which 
are now almost confined to the leaders. We here have revealed to 
us, in all its richness, a class which includes in its apparently humble 
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limits some of the most extraordinary phenomena of generation, of growth 
and of life. 

The first — treats briefly of the history of our knowledge in this 
branch, from the time of Aristotle, (whe confounded sea-anemones and 
jelly-fishes under the common term nettles), down, through many barren 
centuries, to near our own day, when Rondelet, three hundred years ago, 
published figures of medusz, with some observations of his own. Two 
centuries more added comparatively little to the store of information; O. 
F, Miller, however, had published the Zoologia Danica, the colored plates 
of which are fitting forerunners of the magnificent drawings of Lesueur, 
illustrating the numerous acalephz, collected by him and his companion, 
Peron. The System der Acalephen by Eschscholtz, which not only em- 
bodied all heretofore known, but was further enriched by the material ac- 
cumulated during two voyages round the world, served to show the great 
number and variety of these animals. The important exploring expedi- 
tion of Quoy and Gaimard in the Physicienne and the Astrolabe; of 
Prof. Dana, in the expedition under Capt. Wilkes ; and of Fitzroy in the 

le, have done much to complete the necessary specific knowledge. 

The first discoveries of Sars in the embryology of medusz are striking 
illustrations not only of the gradual way in which zodlogical truths are 
arrived at, but also of the mistakes which come from a partial knowledge 
of any animal. They show that we cannot judge the embryo from the 
adult, or the adult from the embryo; and, what is yet more important, 
they exemplify the fundamental fact, that the embryo of a superior class 
resembles the perfect creature of an inferior class, in the same type. It 
was in 1829, that the Norwegian naturalist described a new genus of 
polyps under the name of Scyphistoma, and another peculiar one, of me- 
dusz called Strobila. In 1841, through his own discoveries and those of 
other naturalists, he was enabled to prove, Ist, that Scyphistoma was the 
first stage of Strobila ; 2nd, that Strobila was the fixed stock, which by 
transverse division, produced individuals of the genus Zphyra ; 3rd, that 
a species of Ephyra was the young of Aurelia aurita ; and 4th, that the 
eggs of Aurelia aurita produced a species of Scyphistoma ; the two ends 
of the line of growth were thus joined and the cycle of the species perfected. 
In this way were the foundations laid for a general embryology of the 
covered-eyed meduse. The connection between the so-called hydroid 

lyps and the naked-eyed medusz, was yet to be shown. In 1843, Du- 
jardin supplied the wanting link, by discovering that the medusa Cla- 
donema was the offspring of the hydroid genus Syncoryne. The other 
two orders, Ctenophore and Siphonophore, do not present embryological 
difficulties of the same sort; the first named have young resembling the 

arent, though with shorter rows of flappers; somewhat as spiders, among 
insects, have no proper larval condition, but gain another pair of legs on 
coming to maturity. 

It would be natural to challenge the standing of a class, containing 
such seemingly heterogeneous groups. What have they in common? 
Not a common embryology :—not a common detail of structure :—least 
of alla common form. Here then we are compelled to resort, to what 
we should daily resort to, without compulsion, the metaphysics of zodlogy. 
If we agree to call that a class which shows a plan of structure carried 
out in a peculiar way; then two questions come up: Ist, what is the 
peculiar way in which the general Me of radiation is carried out among 
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the Acalephs? and 2d, do all the so-called Acalephs really agree in the 
way in which the plan of radiation is through them exemplified? The 
uliar model, so to speak, of a jelly-fish may best be seen by contrasting 
it with a polyp; for instance an Actinia ;—and first it is plain that the 
jelly-fish carries the so-called stomach of the polyp turned inside out, and 
forming the proboscis (compare Rhizostoma, Cyanea, &e.); even where 
there is no proper proboscis, the stomach is not inverted into the body 
( Bolina, ke). What is commonly spoken of as the stomach of a medusa 
is nothing more than the visceral cavity, into which open the radiating 
tubes, just as the free chambers of the polyp open into its visceral cavity. 
The jelly-fish has however a circular tube, running round the edge of the 
disc, and making a common receptacle for all the radiating tubes; a 
feature not found in the polyps. Then the fleshy interambulacral parti- 
tions, so thin and regular among polyps, are thickened, among medusa, 
and coalesce above and below, leaving only narrow, radiating tubes 
through their gellatinous mass. With the model thus hastily sketched, 
all Acalephz will be found to agree. The Ctenophore, which Quoy and 
Vogt would (no one can tell why) refer to Mollusca, are readily homol- 
ogized. Taking /dyia as an instance, there is the visceral cavity, the 
circular marginal tube and the radiating tubes leading into it. The 
uliar appearance of this particular group rises from their unusual 
height, their little rows of tentacles, called “ flappers,” and the arrange- 
ment of their parts in 8's, instead of 4’s. It is in the order of Siphono- 
— that the triumph of class homologies has been the greatest ;— 
ere we are forced at once to take an embryological view, just as we are 
in considering the lampreys in connection with the fishes, or the marsu- 
pials, in connection with the mammals. Knowing that hydroids are one 
stage of true Acalephe, and taking Hydractinia in comparison with any 
siphonophorous community, like Veled/a, we see that the polymorphous 
individuals may be compared in the two; Hydractinia is attached, Velella 
is free; the expanded base of Hydractinia, from which rise the different 
hydra, forms in Velella the swimming vesicle. If further proof were 
needed the “ tentacles” (hydra) of Veledla actually produce free medusa. 
Such elongated communities as Diphyes may, in like way, be homolo- 
ized ; there are a few medusoid individuals (“swimming bells”), then 
kak (‘* polyps”) protected by a “scale” and bearing on their probos- 
cis male and female medusz buds (“ ovaries ”). 

Not the least interesting addition to the hydroid medusz is the dis- 
covery, by Prof. Agassiz, that Millepora alcicornis, of the Florida reefs, be- 
longs to this division, and not to the actinoid polyps. It becomes hereby 
probable, that the whole of Milne Edwards’ division Tubudata, which in- 
cludes Millepora, Pocillopora, &c., is to be considered as among the 
Acalephs; and, further than this, his Rugosa, which include only fossil 
genera, are so distinct in many respects from the true stony corals, and so 
remind us in some genera, of the Strobila stage among the covered-eyed 
meduse, that we are led to suspect their affinity also with the acalephe. 
Be this last as it may, it is now pretty well established that jelly-fishes 
are represented, through the millepores, in some of the earliest geological 
formations ; a point of the greatest importance in palxontology. 

A proper review of Part II, on Ctenophore, could not be brought within 
the limits of this short notice. It consists of a critical analysis of Cteno- 
phore in general ; a consideration of their natural families; thorough 
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anatomical investigations of the North American species of Bolina, 
Pleurobrachia, and Idyia ; a systematic tabular view of the known Cten- 
ophore; and a table of their geographica! distribution. Among the 
most interesting of these investigations are the variations of form as de- 
pendent on the development of different “spheromeres” or radiating 
wedges of which the body is made up; and the remarks on the circula- 
tion of chyme. 

The illustrations by Sonrel, Burkhardt, and Prof. Clark, are unrivalled 
in their way; Sonrel’s large drawing of Cyanea arctica is a miracle of 
skill and patience. 

Note.—The important chapter on individuality among acalephs is not 
mentioned here, because it has already appeared in this Journal, (vol. 
xxx, 142). 

IV. ASTRONOMY. 


1. Translation of the Sitrya-Siddhanta, a Text-book of Hindu As- 
tronomy, (Journal of the American Oriental Society, vol. vi).—We take 
pleasure in bringing to the notice of our readers, and especially those 
who are students of astronomy, this highly important contribution to 
the history of that science. Ever since India — to open itself to the 
knowledge of the western nations, about the middle of the last century, 
it has been well known that the Hindus have a peculiar system of astron- 
omy, which is neither recent in its origin nor inconsiderable in its devel- 
opment. The curiosity and interest which this fact could not fail to 
awaken, are attested by numerous works which relate, wholly or partly, 
to the Indian astronomy—the productions either of European savans, 
like Bailly, Delambre, Biot, or of Englishmen resident in India, as Da- 
vis, Colebrooke, Bentley, Warren, and many others. It is remarkable, 
however, that while so much has been written on the subject, no work 
has appeared before the present, from which the occidental scholar could 
find out what the Indian astronomy is,—how it exists, as a system of 
theory and practice, a science and an art, in the Indian mind. It is the 
want of any such work, which has given rise to the publication before 
us. Rev. Mr. Burgess, formerly missionary of the American Board of 
Missions, while laboring among the Marathas of western India, was called 
upon to prepare an astronomical text-book for the instruction of the na- 
tives. In executing this task, he was, naturally and almost unavoidably, 
led to study the astronomical system of the Hindus themselves. He 
found, however, much to his surprise, that there was no published book, 
from which he could obtain, in a comprehensive and systematic form, 
the information which he wanted. The perception of this deficiency 
suggested the idea of supplying it. To facilitate for others the acquisi- 
tion which cost him so much time and trouble, he determined to trans- 
late one of the Siddhdntas, or astronomical treatises, of which there are 
a considerable number od the most part, yet unpublished) in the Sans- 
krit language. He selected for this purpose the Sirya-Siddhanta, 
which a to be the most highly esteemed and the most generally 
used of these works. In preparing his translation, and in gathering 
matter for an explanatory commentary, he received the aid of native 
Pandits. He left India, indeed, without having accomplished his de- 
sign; but desiring still that his work should be made available for the 
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cause of science, he placed his collected materials at the disposal of the 
American Oriental Society. The result appears in the sixth volume of 
the Society’s Journal, in an article of 350 pages (more than half the 
volume), of which a separate edition has also been struck off, and can 
be obtained, at $2.50 a copy, from the Society’s agents (New York, 
John Wiley, 56 Walker st., etc.). It has been prepared by Mr. William 
D. Whitney, Professor of Sanskrit in Yale Coliege, and Corresponding 
Secretary of the American Oriental Society. In revising the transla- 
tion, he has aimed to make it, not only faithful, but also in some degree 
intelligible, by expanding the condensed expressions of the original, and 
by giving English equivalents for the scientific, technical, and mytho- 
logical terms which abound in it. In the last case, however, the de- 
mands of the Sanskrit scholar are satisfied by adding the original terms 
enclosed in marks of parenthesis. We say, “in some degree intelligible” ; 
for a mere translation, however skilfully executed, would of necessity 
present numerous and almost insuperable difficulties to the occidental 
reader. These difficulties arise, partly, from modes of conception pe- 
culiar to the Indian mind; partly, from peculiarities in the methods 
and processes of the Hindu arithmetic and geometry; partly, from the 
fact that the work is composed in Sanskrit verse,—a mixture of poetry 
and science which is familiar to the Hindus, though to our view incon- 
gruous and absurd. The style of the original is exceedingly condensed 
and cramped, and its language often vague and ambiguous. In fact, it 
was never intended for easy reading. It was not meant to be an open 
source, from which an unlearned man could draw out for himself the 
knowledge of astronomy; but rather a secret repository of astronomi- 
cal science, accessible to the initiated, and employed by them for the 
uses of instruction, the teacher supplying in his own oral comments the 
indispensable explanation. 

To remove the difficulties of which we speak, Prof. Whitney has 

added a copious and elaborate commentary, which follows the translated 
text from point to point, and not only illustrates its meaning, but com- 
gone its principles and processes with those of European astronomy. 
t presents the results of long and careful study in a perspicuous and 
attractive style, which cannot fail to interest all who are capable of tak- 
ing an interest in the subject. The demonstrations which are given to 
show the correctness, or (as the case may be) incorrectness, of the 
Hindu rules and methods, are drawn out with much fullness and clear- 
ness, and offer no difficulty to those who have a fair acquaintance with 
the elements of geometry and trigonometry. It appears from an ac- 
knowledgment in the introduction, that Mr. H. A. Newton, Professor 
of Mathematics in Yale College, has rendered important assistance in 
the preparation of this commentary. 

The subject of Eclipses is treated with particular care. This may be 
regarded, indeed, as the centre of Hindu astronomy, the great end of 
astronomical pursuits among that people being the prediction of these 
nage Besides his remarks in illustration of the text, Prof. 

hitney has given an extended calculation of the lunar eclipse of Feb- 
ruary 6, 1860, made by himself in strict conformity with the data and 
methods of the Sarya-Siddhanta. We find also a calculation, accord- 
ing to Hindu data and methods, of the solar eclipse of May 26, 1854; 
this, however, was mainly prepared for Mr. Burgess by his Hindu as- 
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sistant, and it illustrates, as we see from the accompanying criticisms, 
the negligence and looseness with which the methods of their books 
are applied in practice by the native astronomers. 

Que of the most interesting chapters is that which relates to the nak- 
shutras, or lunar asterisins, a series of star-groups, twenty-eight in num- 
ber, encircling the sphere, and seemingly known to the Hindus from a 
very early period. Vrof. Whitney, in his learned and masterly discus- 
sion, compares these Indian nekshutras with the sieu of the Chinese and 
the mandzil of the Arabs. He comes to the conclusion that they did 
not originate in India; but he shows at the same time, that they were 
not brought, as Biot supposed, from China into India; if they origin- 
ated in China, they must have been carried first to some country of cen- 
tral Asia, where they received a modified form, and thus afterward 
passed into India on the one hand, and into Arabia on the other, to 
undergo further special moditications in each of these countries. 

The relations of the Indian science of astronomy to that of the Greeks 
are often noticed in the course of the commentary, and torm the subject 
of a closing note, which sums up in a very clear, and, to our mind, con- 
vincing manner, the results to be drawn from the foregoing expositions. 
The conclusion, in brief, is this, that the Hindu science must be regarded 
as an off-shoot from the Greek, planted not far from the commencement 
of the Christian era (probably before the time of Ptolemy), and attaining 
its fully developed form in the course of the fifth and sixth centuries. 
Among the points of agreement between the two systems, the most strik- 
ing is the use of epicycles for representing the motions, and calculating 
the positions, of the planets. This is a cardinal feature in both systems, 
and is essentially the same in both. There is no reason to suppose that 
the Greeks borrowed it from the East, but much reason for believing 
the contrary. To regard it as originating in India is opposed to all we 
know of the scientific character and tendencies of the Hindus. Acute 
as they are and fond of speculation, they have never shown an aptitude 
for the study of external nature, and could not have made the exact and 
long-continued observations of the stars, on which that system must 
have been founded; their books, indeed, contain no records of astro- 
nomical observations. The division of the circle also presents traces of 
a Greek origin; and the Greek names for minute, hour, centre, are found 
in the Hindu text-books. The Greeks, in fact, are, not unfrequently, 
referred to in the treatises of earlier date, as authorities on astronomical 
subjects. But the Hindus, if they borrowed the Greek astronomy, have 
set upon it the stamp of their own thinking; they have given it, in 

eneral, an arithmetical, instead of a geometrical, form; and have made a 
really valuable improvement by substituting, in their calculations, the sines 
of ares for the chords which were used by the Greek mathematicians. 

We must add, however, that Mr. Burgess does not accept these con- 
clusions. In a note appended to the article, he sets forth his dissenting 
views, maintaining the originality of the Hindu science, and contending 
that the features common to the two systems were either developed in- 
dependently in both countries, or were imported into Greece from the 
East. 

The value of the work is much increased by a copious index, which 
furnishes to those who may not care to study it as a whole, the means 
of finding readily all that it contains on any particular topic. 


‘ 


Miscellaneous Intelligence. 
V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. Interesting discoveries of Saurian and other fossil remains in the 
Red Sandstone of EF. Pennsylvania, in a letter from C. M. Wueatey, 
Esq., of Phoenixville, Pa., to oue of the Editors.—I have within the last 
three months made some important discoveries in our black shales of the 
Pheenixville Tunnel. I have found a true “ Bone Bed” and have ob- 
tained from it Sourian Bones of very great interest, whether Clepsisaurus 
Lea, Centemodon Lea, or Omosaurus Leidy, is difficult to determine. 
These fossils are on messes of rock, too large for removal; they comprise 
vertebra, ribs, tibia, femur, coracoid, and other bones. I wiil describe 
the bones on the masses of rocks as I obtained them, viz. : 

On No. 1. Concave vertebra 2} inches in diameter with spinous pro- 
cess 6 inches long from centre of vertebra, and other bones. 

On No. 2. Part of a very large bone 34 inches long measuring across 
largest end 24 in. and at smallest 2 in. with ribs, vertebra, and other 
bones. 

On No, 3. Fine large bone 7 inches long, 2 in. diameter at smallest 
end, 3} inches over condyles. This bone has a large medullary cavity. 
Another bone on same rock is 104 inches long, diameter at smallest end 
14 inches: a coracoid on same stone, with other parts. Other pieces 
exhibit ribs, vertebra, spinous process, teeth, coprolites, some with scales 
and bones of Ganvid fishes in them. 

Equisetum calumnare ! very fine specimens 15 to 16 inches in cireum- 
ference and 7 in. long, the first time it has been noticed this side of 
Richmond (V».) Coal Basin. 

Pterozamites longifolius like those figured in Emmons’s North Carolina 
Report. G@ymnocaulus alternatus Em. Fir Cones, 3 in. long, 1 inch 
wide, two species of Hstheria, Cypris, Myacites, Pennsylvanicus Courad, 
and a lot of undetermined fossils—some very like Crustaceans and possi- 
bly remains of Jnsects, 

2. Upheaval of the sea and inundation at Kahului and Maliko, Maui, 
Sundwich Islands.—A sudden tide wave occurred on the 2d of December, 
1860, along the coast of East Maui, lying between Kalului and Maliko, 
and extending farther on toward the Hana district, a distance along the 
shore of some twenty-five miles. The wave, of which there was but one 
on this oceasion, rose about cight feet, and resembled the same phenom- 
enon which occurred in that district some twelve or fifteen years ago, and 
which consisted of several waves, following each other at short intervals. 
It took place during the night, and created some consternation among the 
natives. No serious damage was done, though two or three native huts 
at Maliko are reported as having been removed from their foundations, 
and a wharf or staging erected by the new sugar company at the same 
harbor were carried inland and left high and dry, when the water receded. 
These phenomena are no doubt caused by the volcano of Mauna Loa, 
which by a submarine eruption creates a disturbance in the sea—Pacific 
Advertiser, Honolulu, Dec. 12, 1860. 

We look with interest to the tidal register of the Coast Survey to learn 
whether this vibration was felt along the Pacific Coast of this Continent 
as in the more remarkable case of the great upheaval at Jeddo in 1854. 
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8. Dr. Cooper’s reply to Gov. Stevens's charge of Plagiarism in vol. xxx, 

. 802.—We have received a long letter from Dr. Cooper dated at San 

rancisco, Nov. 20, 1860, in which he reviews the charges of Gov. Ste- 

vens with more detail than the public interest in the controversy warrants, 
or than our space can admit. 

Dr. Cooper’s manly explanation of the origin of Gov. Stevens’s com- 
ane which we give below, and the laudable spirit which characterizes 

is communication, at once relieves this gentleman from any suspicion of 
intentional injustice to Gov. Stevens, and renders the publication of other 
details needless. 

Dr. Cooper states that he assisted Gov. Stevens largely in the prepara- 
tion of the Chapter on Meteorology. While he disclaims any intention 
of appropriating any of Gov. Stevens’s labors, he adds that “ nothing but 
the accident of his arriving at Washington (in July 1859) after the work 
was printed, had prevented his giving credit to Gov. S. for the authorship 
of the Chapter on Meteorology.” 

“T have offered,” says Dr. Cooper, “ to Gov. Stevens, in a letter, (which 
he did not wait to receive before publishing his reclamation for my 
‘plagiarism,’) to go the expense of an extra title page to the Chapter on 
Meteorology, without mention of my own name. ‘This can be sent to 
each owner of a copy to be pasted in before the Chapter, and will give 
eredit more conspicuously, than if his name was in the general title page 
of the book.” 

“IT have offered to consider any plan which he may esteem preferable.” 

As Dr. Cooper also proposes, “to refer to the Editors of this Journal the 
question of the propriety of his making farther acknowledgments or con- 
cessions "—we have only to say, while we believe that Gov. Stevens will 
be satisfied with the disclaimers and explanations of Drs. Cooper and 
Suckley, we cannot doubt that it would have been more satisfactory to all 
_ had the general title page of the “Contributions to the Natural 

istory of Washington Territory,” stated in substance “ that these obser- 
vations were made in connection with the Expedition to survey routes 
for a Pacific Railroad from the Mississippi River to the Pacific Ocean near 
the 47th and 49th parallels of N. latitude, under command of Gov. L I. 
Stevens.” 

4. Fulgurites or Lightning tubes—Dr. Hitchcock informs us (Nov. 20, 
1860) that he has received from Dr. A. Cobb, of Montague, Mass., “spe- 
cimens, which appeared to be some kind of slag, more or less tubular, 
with the cavities glazed on the inside and rough on the outside; looking 
extervally somewhat like branched coral; the branches nearly an inch in 
diameter and flattened. In short, it was obviously fine sand which had 
been fused by heat on the inside of the mass, so as to form a thin pel- 
licle of brown glass. The specimens were found at Northfield Farms, in 
Massachusetts, on what was supposed to be an old Indian camping 
ground, or battle-ground.” They are obviously fulgurites, 

5. New Meteorites from Hindostan.—Two meteoric stones fell on the 
28th of Feb., 1857, near the village of Parnallee in Southern Hindostan, 
about noon from a cloudless sky—one of them weighing about 37 pounds, 
has reached this country as a gift from Rev. H.S. Taylor, to whom we 
owe the history of the fall, to the Cabinet of Western Reserve College, 
Ohio. A description of this stone will appear in our next. 
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6. Results of a Scientific Mission to India and High Asia 1854 to 1858, 
by Hermann, Adolphe and Robert de Schlagintweit.—We have received 
the Index to vol. i. of this important work, together with four large maps, 
of which No. 1 shows the routes taken by the Brothers Schlagintweit 
through India and High Asia; No. 2 shows the lines of equal magnetic 
declination ; No, 3 the lines of equal magnetic dip; and No. 4 the lines 
of equal magnetic intensity throughout India as far north as lat. 40°. 
This work is published in quarto in the best style by Brockhaus of Leip- 
sic, and forms an important contribution to our knowledge of terrestrial 
magnetism. When the entire work has been received we propose to give 
a full account of its contents. The maps are very perfect specimens of 
cartography and chromatic printing. 

7. “ The Botanical Society of Canada,” an institution of great prom- 
ise, was established at Kingston, Canada West, on the 7th of December 
last, at a meeting called for the purpose at Queen’s College, the Rev. 
Principal Leitch in the chair. Principal Leitch is the President of the 
Society, and Prof. George Lawson, Secretary. We have read with great 
interest the report of one or two meetings of this Society, at which valu- 
able papers were read, and we learn that arrangements are made for the 
publication of the botanical papers of permanent interest which ase read 
before the Society. 

8. Assinniboine and Saskatchewan Exploring Expedition, — Prof. 
Hind’s interesting narrative of his explorations in this region (see vol. 
XXX, p. 288,) is about to be published by Longmans in London, in an 8vo, 
the neatly reduced maps for which edition have reached us. 

9. The American Association for the Advancement of Science-—This 
body adjourned to meet at Nashville, Tennessee in April next. The Local 
Committee had fixed on the 17th of April, the third Wednesday, as 
the day of meeting. We learn however that there is a pessibility the 
Standing Committee, who have charge of the affairs of the Association ad 
interim, acting with the Permanent Secretary, will advise a postponement 
of this meeting for one year, owing to the disturbed condition of public 
affairs. 

Osrruary. 

10. Masor Jous LeConte.—This well known naturalist died at Phila- 
delphia, on the 21st of November, 1860, aged 77, having been born at 
Shrewsbury. N. J., Feb. 22, 1784. He entered the corps of U. S. Engin- 
eers in 1818, and derived his title of Major from that service. His chief 
contributions to science have been in botany and zoology. Dr. Coates 
has been requested to preface a notice of his life for the Am. Phil. Society. 

11. Cuarces W. Hacktey, Professor of Mathematics and Astronomy, 
in Columbia College, died in New York, Jan. 11, 1861, of a nervous fever. 
He was born in Herkimer Co., N. Y., in 1809, entered the U. S. Military 
Academy at West Point in 1825, and was Assistant Prof. of Mathematics 
there from 1829 to 1832. Leaving military life he studied theology and 
entered Episcopal orders in 1835. He was Professor of Mathematics in 
the University of New York from 1833 to 1839, when he was elected to 
the Presidency of Jefferson College, in Mississippi. From the year 1843 
up to the time of his death he filled the chair of Mathematics in Columbia 
College, N. Y. He was the author of several elementary scientific works 
—a “Treatise on Algebra,” pnblished in 1846, an “ Elementary Course 
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on Geometry,” which appeared in 1847, and “Elements of Trigonometry, 
with their Practical Application to Navigation and Nautical Astronomy.” 


Boox Notices. — 

12. Jllustrated Catalogue of Philosophical Apparatus ; by Epwarp 
8. Rrrente, No. 313 Washington st., Boston, 1860, pp. 84, 8vo. Also 
Ritchie's Catalogue of School Apparatus.—Mr. Ritchie's catalogues attest 
the neatness, skill and good taste with which his rw is prepared. 
The Illustrated Catalogue enumerates many pieces of physical apparatus 
not heretofore included in the catalogue of American instrument makers. 
Teachers will be agreeably surprised by an examination of the Catal 
of School Apparatus to find how much may be done for a very modest 
sum in illustrating the principles of physics. 

13. Education : intellectual, moral, physical ; by Herpert Srexcer, 
Author of “Social States,” ete. etc. New York, D. Appleton & Co., 
1861. 8vo, pp. 283.—We have examined this book sufficiently to be 
able to say that the style of it is vigorous and the matter condensed with- 
out the sacrifice of clearness. It is composed of four essays, bearing the 
following titles: I. What knowledge is most worth? II. Intellectual 
Education. IIL, Moral Education. IV. Physical Education. These 
were originally published in the English Reviews. The discussions are 
able and suggestive; and will, in one particular at least, be likely to 
gratify the students of nature, inasmuch as they warmly insist on the 
superior advantages of science over languages, in the culture of youth. 
The author belongs to the school of Compte, and the deficiencies of his 
treatise, especially under the topic of moral training, are to be ascribed to 
this circumstance. On the whole, however, while the attention of the 
reader is strongly drawn to the profound importance of the general sub- 
ject a education, the views taken in the book are commonly well sus- 
tained. 

We observe also that it is proposed to issue by subscription, Mr. 
Spencer’s System of Philosophy, comprising First Principles, 1 vol. The 
Principles of Biology, 2 vols. The Principles of Psychology, 2 vols. 
The Principles of Sociology, 3 vols. The Principles of Morality, 2 vols. 
Messrs. D. Appleton & Co., 443 and 445 Broadway, N. Y., are the 
American publishers. 

VI. BOOKS RECEIVED. 


The Report of the British Association, Aberdeen, 1859. (From the Association.) 
London, 1860. 8vo, pp. 310 and 312. 

Magnetical and Meteorological Observations. St. Helena. Vol. II. 1844-49. 
Printed by the British Government under the superintendence of Maj. Gen. Ep- 
warp Sapine. London: Longmans. 4to, pp. 526. Presented by the British Gov- 
ernment. 

Occasional papers on the Theory of Glaciers by James D. Fornes, D.C.L., F.R.S. 
Edinburgh: Black. 1859. 8vo, pp. 278. 

Siluria: The history of the Oldest Fossiliferous Rocks, &c., by Sir Roperick 
Impey Murcuison, &c., &c. Third edition (including “ The Silurian System.”) 
London: John Murray. 1859. 8vo, pp. 592, 41 plates. [The two last valuable 
works by the carelessness of a forwarding agent reached us fwo years after oe) 

Thirteenth Annual Report of the Regents of the University of the State of New 
York, on the Condition of the State Cabinet of Natural History. Made to the Sen- 
ate, April 10, 1860, Albany, 1860. (See notice on p. 292.) 

The Manufacture of Vinegar, its Theory and Practice with especial reference to 
the Quick Process; by C. M. Wernertii, Ph.D., M.D. Philadelphia: Lindsay & 
— 1860. 12mo, pp. 300. (A review prepared for this No. will appear in our 
next. 
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Manual of Geology: coined for the use of Colleges and Academies; by EBEN- 
Ezzr Emmons. Illustrated by numerous engravings. Philadelphia: Sawyer, Barnes 
& Co. 1860. 12mo, pp. 290. 
Patent Office Report (Agriculture), 1859. 8vo, pp. 589. Washington. 
Coal, Petroleum, and other Distilled Oils; by ABRAHAM GEssNER, M.D., F.G.S. 
134. Bailliére Brothers, N. Y. 1861. (See notice in No. 91, p. 147.) 
ical Report of the Country 7 the line of the Southwestern Branch of 
the Pacific Railroad in Missouri; by G. C. SwaLLow, State Geologist. St. Louis, 
1859. 8vo, pp. 93. 
History, Pheory and Practice of the Electric Telegraph; by Gro. B. Prescorr. 
Boston : Ticknor & Fields. 1860. 12mo, pp. 468. 
Annual Report of the Board of Regents of the SMITHSONIAN INSTITUTION, show- 
ing the operations, &c., for 1859. Washington, 1860. 8vo, pp. 450. 
arren’s Descriptive Geometry, a ge Projections; by Epwarp WARREN, 
C. E. New York: John Wiley. 1860. vo, pp. 412. (See notice in No. 91, p. 148.) 
JAHRESBERICHT der Chemie Physik, Mineralogie und Geologie fiir 1859, essen, 
"Restegtalt aren f Canada. Reports of P for th 1858. Montreal, 
eological Survey of Ca eports 0 ‘or the year on) 
1859. 8vo, pp. 263. (See notice in No. 91, p. 122.) 
Geological Survey of New York. Paleontology: Vol. III. Containing Deseri 
tions and Figures of the Organic Remains of the Lower Helderberg Group and 
Sandstone, 1855-1859. By James Hatt. Part I: Text. Albany: printed by 
C. Van Benthuysen. 1859. 4to, pp. 532. 
Memoirs of the Literary and Philosophical Society of Manchester. Vol. XV. 
Second Series.) London: H. Bailliére. 1860, 8vo, Pp. 318. 
Philosophical Transactions of the Royal Society of London, 1850 to 1859 inclusive. 
4to. From the Royal Society. 
New American Cyclopedia: a Popular Dictionary of General Knowledge. Ap- 
pleton & Co., Vol. XI. 8vo, pp. 788. MAC—MOX. 
Nickies, J.—Les Electro-aninants et l’adhérence magnétique. 8vo, 5 planches. 
Elacroiz, 2 copies. 
Il Nuovo Cimento, Giornale di Fisica, Chimica, E Storea Naturale ; Direttori Mat- 
Tevucct, MeneGuini. Tomo IX, X, XI. Torino, Pisa. 1859-1860. 
Répertoire de Chimie Appliquée; Comptes Rendu des ———_ de la Chimie 
en France et a l’Etranger par BARRESWIL. Tome I et IT, 1859. 1860. Paris. 


Répertoire de Chimie Pure; Compte Rendu des Progrés de la Chimie Pure en 
France et a l’Etranger par M. Ap. Wurtz. Paris. Tome I et IT, 1859-1860, 

Der Zoologische Garten Organ fiir die Zoologische Gesellschaft der Dr. Wern- 
LAND. Frankfurt a. M. Heft 1-12. 1860. 

Polytechnisches Notizblatt. Herausgegaben und redigirt von Prof. Dr. Rup. 
BortGer in Frankfurt a. M. 1860. 

Verslagen en der Koninklijke Akademie van 

860. 


— NATUURKUNDE. ende Deel. Amsterdam. G. Van der Post. 
0, pp. 342. 
The came, Afdeeling Vijfde Deel. 8vo, pp. 401. 1860. 

The Natural History Review and Quarterly Journal of Science, by Profs. Harvey, 
Haveuton, Hogan and Wricut. London, 1860. 8vo. 

Journal of the Academy of Natural Sciences of Philadelphia. New Series. Vol. 
IV, Part IV. Philadelphia, Dec., 1860. 4to, pp. 321 to 416. 

First Principles; by Hexrpert Spencer. No.1. Part I, The Unknowable. New 
York: D. Appleton & Co. 1860. pp. 80. (See notice on p. 304.) 

Zeitschrift fiir Chemie und Pharmacie, correspondenzblatt, Archiv und Kritisches 
Journal fiir Chemie, &c. Von Dr. E. ERLENMEYER und Dr. G. LEWENSTEIN, 


BROCHEURES. 


the Composit f the Animals fed and slaugh 
imen nquiry into ition of some of the Ani and slaughtered 
as Human Food ; by Joun BENNET LAWEs, F.C.S8., and H. Gasenr, 
Ph.D., F.C.S., (from the PHtLosopHicaL TRANSACTIONS, 1859). London. 4to, pp. 
187 :— 


By the same authors— 

Sheep-feeding and Manure. Part I. 1849.— = of Experiments on the Com- 

rative fattening qualities of different breeds of Sheep. Parts I, IJ, and IIL— 

Pi feeding.—On the Equivalency of Starch and Sugar in Food.—On the Compo- 
sition of Foods, in relation to Respiration and the Feeding of Animals.—Experi- 
mental Inquiry in the Composition of some of the Animals fed and slaughtered 
as Human Food. 

— Chemistry, especially in relation to the Mineral Theory of Baron 
ebig. 
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Agricultural Memoirs by Lawes and GriLBeERrt, continued. 

On the amounts of, and methods of estimating, Ammonia and Nitric acid in Rain- 
water. 

Report to the Right Hon. the Earl of Leicester, on experiments conducted by Mr. 
Keary, on the Growth of Wheat upon the same land for four successive years, at 
Holkham Park farm. 

Reply to Baron Licbig’s Principles of Agricultural Chemistry. 

On the Growth of eat by the Lois Weedon system, on the Rothamsted soil ; 
and on the combined Nitrogen in Soils. 

Un the Growth of Barley by different manures, continuously on the same land, 
and on the position of the crop in rotation. 

— some points in the Composition of Wheat-grain, its products in the mill, and 
read. 


Report of eeeteate with different manures on permanent meadow land, (with 
tabular appendix). é 

Report of experiments on the Growth of Red Clover by different manures. 

Letter on the Utilization of Town Sewage. 

Discourse on the Composition of the Animal portion of our food, and on its re- 
lations to Bread. (Abstract.) 

On the Sewage of London. 

Lectures on cultural Chemistry, delivered at the Smithsonian Institution, 
Dec. 1859, by Pro: r SamvueL W. Jounson, of Yale College, Connecticut. 


GEOLOGY.— 
by the Silurian and Devonian rocks of Nova Scotia; by J. W. Dawson, LL.D., 


F.G.8. 

Notice of Tertiary Fossils from Labrador, Maine, &c., and Remarks on the Cli- 
mate of Canada, in the newer pliocene or pleistocene period; by J. W. Dawson. 

On the Vegetable Structures in Coal; by J. W. Dawson, LL.D., F.G.S., &c., Prin- 
cipal of M’'Gill College, Montreal. From the Quarterly Journal of the Geological 
Society, Feb. 1860. 

On a Terrestrial Mollusk, a Chilognathous Myriapod, and some new species of 
Reptiles, from the Coal formation of Nova Scotia; by J. W. Dawson, LL.D., F.G.S., 

neipal of M’Gill College, Montreal. 
Cuev. Jos.: Paleontologie de L’Ile de Sardigne. Supplément. 4to. 

urin, 

On certain theories of the formation of mountains. No.1. E. Briiines, from 
the Canadian Naturalist and Geologist, December, 1860, 

Description of New Fossils from the Paleozoic rocks of the Western States, from 
the Transactions of the Chicago Avademy of Sciences, October 11th, 1859; contrib- 
uted by J. H. McCuesney. Extract No. 2. 

Notice of Geological Discoveries, made by Capt. J. H. Sorpson, Topographical 
Engineers, U. 8. Army, in his recent Explorations across the Continent. 

riptions of new Organic remains from the Tertiary, Cretaceous and Jurassic 
rocks of Nebraska; by F. B. Meek and F. V. Haypen. By Meek and ENGELMANN. 

Descriptions of two new species of Carboniferous fossils, brought from Fort 
Belknap, Texas, by Dr. Moore; by W. M. Gass. 

Descriptions of new Carboniferous fossils from Illinois and other Weatern States ; 
by F. B. Meek and A. H. Wortuen, of the Illinois State Geological Survey. 

Descriptions of New Species of Crinoidea from the Carboniferous Rocks of the 
Mississippi Valley; by James Hatt. From Jour. Boston Soc. Nat. Hist., Jan. 1861. 

The same in a different imprint. Abstract. 

CHEMISTRY.— 

Nuevo Metodo Para el Examen de Quimica en el Establecimiento Cientifico de 
Latacunga. CarLos Cassoia, Profesor de Quimica, Ecuador, 8. A. 

A Manual of Qualitative jae by D. K. Tutte, Ph.D., University of Vir- 
ginia, and C. F. Cuanpver, Ph.D., Union College. Charlottesville, Va., Schenec- 
tady, N. Y. Albany, 1860. 

On the Amounts of Lead contained in some Silver Coins; by CHarLes W. ELiot 
and Frank H. Storer. Proceedings of the American Academy, Sept. 11, 1860. 

An Outline for the Quantitative Analysis of Urine; by Henry Erni, A.M., M.D., 
Professor of Medical Chemistry and Medical Jurisprudence in Shelby Medical Col- 
lege, Nashville, Tenn. Nashville, Tenn., 1860. 
und Chemische Geologie. (Kopp’s Jahrb., 1860.) 

ne e un emische opp’s be ' 

Recherches sur les Pseudomorphoses ; par DELEssE. 

Ermittelung gy ey Constanten und des grades ihrer Zuverlissig- 
pet von H. eee, istenten am K. K. Hof-Mineralien-Cabinete. (Mit 5 Ta- 
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Mémoire sur les Formes Cristallines et les Propriétés Optiques de la Zoisite, de 
la Sillimanite et de la Wohlérite, et Note sur une Neuvelle Disposition du Micro- 
scope Polarisant; par M. DESCLOIZEAUX. 

On Tetradymite: reply to Dr. C. ‘IT, Jackson, of Boston; by F. A. GenTH. 

Der Meteorit von St. Denis-Westrem im k. k. Hof-Mineralien-Cabinete ; von dem 
w. M. W. HarpINncer. 

Die Calcutta-Meteoriten, von Shalka, Futtepore, Pegu, Assam und Segowlee im 
k. k. Hof-Mineralien-Cabinete ; von dem w. M. W. HaAIDINGER. 

a. Meterorit von Shalka in Bancoorah und der Piddingtonit ; von dem w. M. W. 
IDINGER. 

Die Meteoriten des k. k. Hof-Mineralien-Cabinetes, am 30 Mai, 1860; W. Har- . 

DINGER. 


ZOOLOGY AND BoTANy,— 

New Unionide of the United States and Northern Mexico. By Isaac Lea, LL.D. 
4to, 15 plates. Philadelphia, Nov., 1560. 

Smithsonian Miscellaneous Collections.—Catalogue of the described Lepidoptera 
of North America. Prepared for the Smithsonian Institution by Jonn G. Morris. 
Washington : Smithsonian Institution, May, 1860. 

Smithsonian Miscellaneous Collections.—Check Lists of the Shells of North 
America. Prepared for the Smithsonian Institution, by Isaac Lea, P. P. CARPEN- 
TER, Wa. Stimpson, W. G. Brnney, and TEMPLE PrimE. Washington, June, 1860. 

Synonymy of the family ps poy by TEMPLE PRIME. 

Catalogue of the Fishes of the Eastern Coast of North America from Greenland 
to Georgia; by THEODORE GILL. February, 1861. 

Catalogue of the Phenogamous and Filicoid plants of Newcastle County, Dela- 
ware ; ed — TaTNALL. Published by the Wilmington Institute. ilming- 
ton, Del., 1860. 

Catalogue of the Flowering Plants and Ferns of Ohio; by J. 8. NewBrerry, M.D. 
Columbus, 1860, 

Additions to the Flora of Wisconsin; by T. J. Hate, University of Wisconsin. 


MISCELLANEOUS.— 

On Meteorology ; by Professor JoserH LovERING, of Harvard University. 

Notes on the Apparent Universality of a principle analogous to Regelation, on 
the Physical Nature of Glass, and on the Probable existence of Water in a state cor- 
responding to that of Glass; by Epwarp W. BraYLey, Esq., F.R.8., &c. From 
the Proceedings of the Royal Society, vol. x, p. 450. 

On Luminosity of Meteors from Solar Reflexion ; by R. P. Gree, F.G.8. 

Binocular Vision, theory of Images on Transparent Media, and the Stereomono- 
scope; by C. J. WisTer, Jr., Germantown, Penn. 

Remarks on the Aurora of August 28, 1859; by BENsamin V. Marsu. 

Objects and Plan of an Institute of Technology, &c., proposed to be established 
in Boston. Boston, 1860. Prof. W. B. RoGers. 

Notice sur la vie et les traveaux de P.-A. Dufrénoy, suivie d’une liste Bibli ph- 
ique de ses Publications; par A. D’ARcHIAC, lue a la Société Géologique de France. 
Dans la Séance du 21 May, 1860. 

Report on the Huacals, or Ancient Graveyards of ont A paper read before 
the American Ethnological Society, by J. Kine Merrit, M.D. 

Bulletin of the American Ethnological Society.—On a Stone implement from 
New Jersey; by Dr. Jonn C. Evans, of Pemberton, New Jersey. 
ee of the Wisconsin Agricultural and Mechunical Association. Milwaukie, 


The Rock Oils of Ohio; by J. 8. NEwBERRY. 1859. 

The Penokee Iron Range of Lake Superior, with Reports and Statisties, showing 
its mineral wealth and prospects; by I. A, LapHaM. ilwaukee, 1860. 

Description and Key to Nystrom’s Calculator, with Practical Rules and Examples 
for using the same; by J. W. NysTROM. 

Report on the condition of the Niagara Railway Suspension Bridge; by Jonn A. 
ROEBLING, Civil Engineer. 1860. 

Catalogue des Principaux appareils d’Acoustique qu se fabrequent chez RuDoLPH 
Keni, a Paris, Place du Lycée Louis-le-Grand, 5. 1859, 

Science the true basis of Education.—An Address before the College of California, 
at Oakland, June 14th, 1860; by Cuas. ARTHTR ELy. San Francisco, 1860, 

Modern Warfare : its Science and Art; by Capt. E. B. Hunt, Corps of E eers, 
U. 8. A. Read before the American Association for the Advancement of Seience, 
at Newport, R. I., August 4, 1860. From “the New Englander,” Nov., 1860, 

P Denkschriften “er Naturwissenschaftlichen Gesellschaft Isis zu Dresden. Dres- 
en, 1860. 

Natural Selection not inconsistent with Natural Theology: A Free Examination 
of Darwin’s Treatise on the Origin of Species, and of its American reviewers; by 
Asa Guat, M.D., Fisher Professor of Navural History in Harvard University. Cam- 
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Illustrated Catalogue of Chemical A us exhibited in the Educational 

jg Museum of Science and South Kensington. L. I. Griffin. 
on, 

A Notice of the origin, porapenn, ont t condition of the Academy of Natu- 
ral Sciences of Philadelphia; by W. 8. W. RuscHennerceR, M.D., Surgeon U. 8. 
Navy. Second edition, revised and corrected up to January 1, 1860, by the Author. 
Philadelphia, 1860. 

Proceedings of the Essex Institute. Vol. II, Part 2. 1857 to 1859. Salem, 1860. 

Charter, Constitution, By-Laws and List of Officers of the Wisconsin Natural 


History Association. Milwaukee, 1860. 


Das Konigliche Mineralogische Museum in Dresden geschildert auf Hohe Veran- 
lassung H. B. Gernitz. Dresden, 185%. 


VI. PROCEEDINGS OF SOCIETIES. 


Jovrnat or tHe Acap, Nat. Sct. or Paitape.pata, (continued from vol. xxx, p. 
160.) Vol. IV., Part LV. (N. S.), contains (Dec. 1860) Art. x11, Description of new 
birds of Western africa, in the Museum of the Academy of Natural Sciences of 
Philadelphia; John Cassin.—Art. x11, New Unionide of the United States and 
Northern Mexico; Jsaae Lea, LL.).—Art. xiv, Descriptions of New Species of 
American Tertiary and Cretaceous Fossils; Wm. M. Gadd. 

Proc. or Acav, Nat. Sci. or Puirap. 1860. (Continued from vol. xxx, 
160.)—145, Plants wo in flower, in neighborhood of Philadelphia from Feb. 
to May, 68 species; Dr. Darrach.—146, Habits of the Beaver; Smith.—147, Oc- 
currence of Physa gyrina in cisterns and water from Artesian wells in Alabama ; 
Lea —Diminution of in Pennsylvania Oil wells; 2. Rogers —148, Eu- 
ropean species of shells off Nova Scotia; J. &. Willis—Modification of Gore's ball 
revolving by a galvanic current ; 2. £. Rogers.—Death of B. Henry, M D., announced. 
—149, Habits of the black Snake ; A. H. Smith.—i49, Rock-boring Mollusca; J Lea. 
—150, Notes on American Land shells, No.6; W. G. Binney.—154, Description of 
new species vf Pulmonata in the collection of the Smithsonian Institution; W. G. 
Binney.—A list of Shells in the State of Wisconsin; J A. La —156, Contri- 
butions to American Lepidopterology, No.4; Brackenrige Clemens, M.D.—174. 
Description of a new species of Marginella; J. H. Redfield.—175, Descriptions of 
new organic remains from the Tertiary, Cretaceous and Jurassic rocks of Nebraska ; 
F. B. Meek and F. V. Hayden.—186, Descriptions of fourteen new species of Schi- 
zostome, Anculosz and Lithasie ; Jsaac Lea.—188, Catalogue of Birds from the Isth- 
mus of Darien, collected by Lt. N. Michler, U.S. Top. Eng., with notes and descrip- 
tions of new species; Juhn Cassin —197, Descriptions of new species of Creta- 
ceous Fossils from S. America in the collection of the Academy; W. Jf. Gabb.— 
199, Catalogue of plants in fluwer during the month of May near Philadelphia; 
Dr. Darrach—201, Death of G. W. Carpenter noticed by resolution.—202, Re- 
marks on Combustion; R. #. Rogers.--On the identity of Ammonites Texanus, 
Roemer, and A. vespertinus, Morton; W. B. Gabb.—203, Contributions to Amer- 
ican Lepidopterology, No. 5; Brackenridge Clemens, M. D.—221, Hemiptera of the 
North Pacitic Exploring Expedition under Com’rs Rodgers and Ringgold; P. R. 
Uhler—231, Notes on Shells; 7. A. Conrad.—233, The “Cutting Ant” of Texas 
(Myamica (Atta) Texaya); S. B. Buckley.—236, Contributions to the Carboniferous 
Flora of the United States; H.C. Wood, Jr—241, Catalogue of the Colubride in 
the Museum of the Academy of Nat. Sci. of Philad., with notes and descriptions of 
new species, Part 2; £. D. Cope—267, Synonymy of the Cyclades, a family of 
Acephalous Mollusca, Part 1, fumily Cycras 176 Nos. Spaaeium 93 Nos,; Temple 
Prime.—302, List of plants in flower near Philadelphia in June, 1860; Dr. Darrach. 
—305, Descriptions of two new species of Uxioxes from Georgia; three from Mex- 
ico; some Unionide from the United States; six from Alabama; and three exotic 

ies; J, Lea.—-308, Descriptions of new Fossil Remains collected in Nebraska and 
Utah, by the Expl. Expeditions under command of Capt. J. H Simpson, of U.S. To 
Engineers [in advance of the official Report by sanction of Sec’y wig F. B. Meek. 
$15, Notes on the Coleoptera found at Fort Simpson, Mackenzie River, with re- 
marks on Nor‘hern species; J. L. LeConte.—821, Synopsis of the Scaphidiide of 
U. States ; J. L. LeConte.—324, Description of a new species of Cephalopod, from 
the Eocene of Texas; W. Mf, Gabb.—325, Descriptions of new species of American 
Freshwater Fishes; C. C. Abbott—328, Descriptions of new species of North 
American Serpents in the Museum of the Smithsonian Institution, Washington ; 
Robert Kennicott.—339, Notes and descriptions of new and little known species 
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of American Reptiles; £. D. Cope.—345, Contributions to American Lepidopter- 
ology. No. 6; Dr. Brackenridge Clemens.—368, Observations on the White Moun- 
tains, New Hampshire; J. P. Lesley.—365, Description of a new species of Astros- 

Brev., in the Museum of the Academy of Natural Sciences of Philadelphia ; 
C. C. Abbott.—Description of a new species of Chatoessus Cuv., from New ey 
C. C. Abbott.—366, Descriptions of new Cretaceous Corals from N. Jersey; W. Mf 
Gabb and G. H. Horn —867, On Milne-Edwards’ Synonymy of Xiphigorgia setacea ; 
G. H. Horn. —368, Descriptions of Reptiles from Tropical America and Asia; Z. D. 
Cope.—374, Catalogue of Birds from the Island of St. Thomas, W. L., collected and 
presented to the Academy of Natural Sciences by Mr. Robert Swift, with notes; J. 
Cassin —379, Descriptions of new species of Crinoidea and Echinoidea from the 
Carboniferous rocks of Illinvis, and other Western States; F. B. Meek and A. H. 
Worthen.—897, Observations upon the Form of the Occiput in the various Races of 
Men; Dr. J. A. Meigs.—417, Systematic Catalogue, with Synonyma, é&c., of Jurassic, 
Cretaceous, and Tertiary fossils collected in Nebraska, by the Exploring Expeditions 
under the command of Lieut. G. K. Warren, of U.S. ee ate Engineers; F. B. 
Meek and F. V. Hayden.—438, Observations on American Tineina; H. 7. Stainton. 
—435, Descriptions of new Corals in the Museum of the Academy; G. H. Horn.-- 
436, Catalogue of Carboniferous Plants in the Museum of the Academy of Natural 
Sciences, with corrections in Synonymy, descriptions of new species, &c. ; H. C. Wood, 
Jr.—443, Description of several new species of Plants; S. B. Buckley.—445, Myr- 
mica (Atta) molefaciens, ‘Stinging Ant, or ‘Mound-making Ant,’ of Texas; 8. B. 
Buckley.—447, Descriptions of New Carboniferous fossils from Illinois and other 
Western States; F. B. Meek and A. H. Worthen—472, Description of a new species 
of Exocetus, from Chili; C. C. Abdott.—473, Descriptions of four new species of N, 
American Cyprinide ; C. C. Abbott—475, Description of new species of Apodal 
Fishes in the evan of the Academy of Natural Sciences of Philadelphia; C. C. 


Abbott.—48), Report upon the Reptilia of the North Pacific Exploring Expedition, 
under command of Capt. John Rogers, U.S. N.; Dr. 2. Hallowell—511, List of 
ts in flower in July, August, September and October in the neighborhood of 
hiladelphia; Dr. Darrach.-515, Experiments on the decomposing power of Car- 


bonic acid on alkaline minerals; Dr. R. FE. Rogers—-Peat from Atrato River; Dr. 
Fisher.—-Way’s electric light; Dr. R. E. Rogers.-516, Death of Major LeConte an- 
nounced by Mr. Zea—Resolutions on the occasion by Dr. Fisher—517, Descriptions 
of new species of the Reptilian genera Hyperolius, Liuperus and Tropidodipsas ; 
E. D. Cope.—518, Descriptions of a new genus and species of Amorphozoon, from 
the Cretaceous Formation of New Jersey; W.M. Gabb.—5i9, Description of a new 
species of Cassidulus, from the Cretaceous formation of Alabama; W. M. Gabb.— 
Contributions to the Carboniferous Flora of the United States, No.2; H. C. Wood, 
Jr.—522, Contributions to American Lepidopterology, No. 6; Dr. B. Clemens— 
648, Letter criticising Gass’s Catalogue of Cretaceous Fossils; J. Jfarcou.—Response 
to thesame; Mr. Gabb.—-549, List of the recent Eurydosaurian reptiles represented 
in the Museum of the Acad. Nat. Sci.; Mr. Cope-—551, The Humming Birds of 
Mexico; Rafael Montes de Oca, of Jalapa, Mexico.—553, Catalogue of the Colu- 
bride in the Museum of the Acad. Nat. Sci. of Philadelphia, Part 3; 2. D. Cope— 
567, Descriptions of some new species of Tertiary Fossils from Chiriqui, Central 
America; W. M. Gabb.—568, Descriptions of three new species of Starfishes from 
Cape St. Lucas; John Yantus.—Descriptions of two new species of Pimelodus, from 
Kansas; C. C. Abbott.—569, Descriptions of new North American Coleoptera, in 
the Cabinet of the Entomological Society of Philadelphia; Geo. H. Horn, 

Brotocicat Department of the Acad. Nat. Sci. Philad., JAN., 1860.—1, Remarks 
on errors in the Anatomical Diagnosis of Cancer; Dr. J.J. Woodward.—On Corroval- 
ine, a crystalline principle from Corroval ; Dr. Mitchell —Poisonous qualities of 
residue of sweet oil of wine; Mr Powel —FEB.—2, Method of painting wet ana- 
tomical preparations; D. H. ls. Schmidt.—3, Tumors from stomach of a horse con- 
taining menatoid worms; Drs. Leedy and Darrach—Arrest of development ; Dr, 
Morris.—APRIL.--4, On the physical and chemical characteristics of Corroval and 
Vao, two recently discovered varieties of Wocrara and on a new alkaloid consti- 
tuting their active principle ; Drs. W. A. Hammond and 8. W. Mitchell.—-MAY.— 
9, Food of the Shad of the Atlantic Coast of the United States (Alosa sapidissima) 
and the functions of the pyloric ceca; Dr. E. R. Mordecai. 

Am. Jour. Series, Vou. XXXI, No. 92.—Marca, 1861. 
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Paocrevixes Bosrox Soc. Nat. Hist., (continued from p. 15€,) 1861. JANUARY. 
—889, Mass of silicious slate, presented to the Seciety in the name of Norman 
Easton, containing the imprints of shells, and an account of the discovery of 
these fossils in some of the pebbles of the conglomerate of that region; Prof. W. 
B. Rogers.—391, On the causes which gave rise to the generally elongated form 
and parallel arrangement of the (above) pebbles; Prof. W. B. Rogers.—394, Re- 
marks upon the group of rocks constituting the base of the Palzozoic series in the 
United States; Prof. Rogers.—396, Cast taken from the surface of a block of red 
sandstone, containing the impressions of bones. apparently of an ornithic charaeter ; 
Prof. W. B. Rogers.—On the age of the Lake Superior Sandstones, in reply te Prof. 
Rogers ; C. 7. Jackson.--398, Further on same subject ; L. Agassizand W. B. Rogers. 
—FEBRU ARY.--400, Deseriptions of shells colleeted by the North Pacifie Explor- 
ing Expedition; Dr. A. A. Gould—409, Impressions of fossil shells from an island 
in Saco River, obtained from a boulder two hundred feet above the level of the sea; 
Prof. W. B. Rogers—Young growing cactus, from the river Gila; Jules Mareou.— 
Account of observations on the coiling of the tendrils of the winter squash; Prof. 
W. B. Rogers.—411, On the habits of a species of hornet ( Vespa), which buikis ite 
nest in the ground; Prof. J. Wyman. 

Caxavian Naruraist AND Geotocist: (continued from vol. xxx, p. 160.) Vol. 
V, JUNE—161, New Species of Fossils from the Lower Silurian Rocks of Canada ; 
E. Billings.—177, Notices of the Life of the late Professor George Wilson of Edin- 
burgh.—188, Notice of Tertiary Fossils from Labrador, Maine, &c., and Remarks on 
the Climate of Canada in the Newer Pliocene or Pleistocene period ; J. W. Dawson. 
—200, Abridged sketch of the life of Mr. David Douglas.—215, Letter from Mr. D. 
W. Beadle, St. Catherines, C. W.—-216, Report of meeting of Brit. Assoc. at Aberdeen. 
—222, Communication by Dr. Dawson to the Geol. Soc. of London.—223, Distribu- 
tion of Forests in North America —227, Catalogue of Coloptera from the H. B, 
Territories—A UGUST.—241, A Systematic List of Lepidoptera collected in the 
vicinity of Montreal; W.S. Jf. D’Urban.—567, Abridged sketch of the life of Mr. 
David Douglas. —279, On the Track of an Animal lately found in the Potsdam 
Formation; Sir W. £. Logan,—285, Notes on the Coal Fields of Pictou; H. Poole. 
—293, On new localities of Fossiliferous Silurian Rocks in Eastern Nova Seotia; 
Rev. D, Honeyman.—299, Note on a specimen of Menobranchus lateralis, taken at 
London, C. W.; W. Saunders.-~301, On some new species of Fossils from the Lime- 
stone near Point Levi opposite Quebec; /. Billings.—325, The Oil Wells of Mecca. 
—OCTOBER.—329, Abridged sketch of the life of Mr. David Douglas.—349, A 
Holiday Visit to the Acton Copper Mines.—363, Notes on the Earthquake of Octo- 
ber, 1860.—DECEMBER.—409, On certain Theories of the formation of Mountains. 
£. Billings.—425, Notes on Birds wintering in and around Montreal; H. G. Vennor, 
Jr.—430, Notes on Aboriginal Antiquities reeently discovered in the Island of Mon- 
treal.—460, On an undescribed Fossil Fern from the Lower Coal measures of Nova 
Scotia; J. W. Dawson.—461, Note on a specimen of Neaera, collected by Mr. R. 
8. Fowler—462, Notes on Relies of the Red Indians of Newfoundland, collected 
by Mr. Smith McKay.—472, Remarks on the Fauna of the Quebec group of Rocks, 
and the Primordial Zone of Canada; Sir W. 2. Logan. 

Taansactions of THE ACADEMY oF Screxce or St. Louis, (continued from vol. 
xxvi, p. 156.) No, 3 of Vol. I, pp. 305-525, 8vo with plates.—p. 341, The Geolog- 
ical Structure of the “Jornada Am Muerto,” New Mexico; Dr. G. G. Shumard.— 
856, An Astronomical Inscription concerning the year 1722 B. C., explained by Dr. 
G. Seyffarth.—387, Notice of Fossils from the Permian Strata of ‘Texas and New 
Mexico; Dr. B. F. Shumard.—416, Notes on Comparative Organotaxis; 7 C. Hil- 
gard—431, Two new Diecious Grasses of the United States, with 3 plates; Dr. G. 
Engelmann.—443, Third Series of Descriptions of Bryozoa from the Paleozoic Rocks 
of the Western States and Territories, with 4 plates; H. A. Prout—453, Systematic 
Arrangement of the Species of the Genus Cuscuta; G. Engelmann.—524, Meteoro- 
logical Table for 1858, made from observations in St. Louis; Drs, Wislizenus and 
Engelmann.—No. 4, Vol. 1, pp. 527-726, 1860,—527, A remarkable Papyrus-scroll, 
written in Hieratic charaeter, about 1050 B.C. ; G@. Seyffarth—539, Critical remarks 
on Champollion and Renouf; G. Seyfarth.—569, Notice of a new species of Platy- 
crinus and other fossils from the Mountain Limestone of Illinois and Iowa; A. #. 
Worthen. —571, Descriptions of Bryozoa, 4th Series; H. A. Prowt—582, Observa- 
tions upon the Cretaceous Strata of Texas; B, F. Shumard.—590, Descriptions of 
new Cretaceous Fossils from Texas; 3. F. Shumard.—610, Notes on the Geology of 
Kansas and Nebraska; J. Marcou.—-612, Stratigraphical Arrangement of the Rocks 


